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Foreword 

National  BuiTau  of  Standards  Circnlai'  A,  Dosifin  and  'I’cst  oT 
Standards  of  Mass,  lias  Ix'on  a  basic  reference  on  mass  standards  and 
wei^hin”'  sinci'  its  publication  in  1018.  'I'le,'  ('xjiandinij  needs  of 

science,  industry,  and  commcrci-  <-ali  for  the  replacennuit  of  Circular 
A  by  a  larger  and  more  comprehensive  docnnnmt.  Because  of  the 
tilin'  re(|uired  to  prepare  a  single  large  document,  it  is  jdanned  instead 
to  prepare  a  series  of  publications  covering  the  subject  matter  of 
Circular  3  and  issue  I'ach  as  it  is  completed. 

This  first  publication  pre.senls  tin'  spi'cifications  of  the  National 
Bureau  of  Standards  for  precision  laboratcv  standards  and  other 
laboratory  weights.  It  also  presents  the  regulations  govi'rning  the 
submission  of  tln'se  weights  to  the  Bureau  for  ti'st.  and  ontlim's  the 
wi'ight-calibration  service  of  the  Bureau.  It  sn])ersedes  chapters  VI. 
VII,  and  XI  ano  related  portions  of  other  chapit'rs  of  Ciicular  3. 

Other  publications  will  present  spi'cifications  for  ('ommeri'ial 
standards  of  mass,  methods  of  weighing,  tests  for  sets  of  weights,  a 
discussion  of  fundamental  standards  and  concepts,  and  the  di'sign  and 
test  of  balances  and  scales. 

'Phe  material  presented  here  is  based  not  only  on  the  third  (1918) 
edition  of  Circular  3,  prepared  by  A.  T.  Pienkowsky,  but  also  on 
Mr.  Pienkowsky’s  1941  manuscript  for  a  fourth  edition.  It  also  is 
based  on  suggestions  and  assistance  received  from  manufacturers  and 
suppliers  of  weights  for  scientific  use  at  the  1952  Annual  Meeting  of 
till'  Seii'iitific  Ajijiaratus  Maki'rs  Association. 


.A.,  y.  Asti\,  Director. 
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Precision  Laboratory  Standards  of  Mass  and 

Laboratory  Weights 

T.  W.  Lashof  and  L.  B.  Macurdy 

This  is  the  first  part  of  the  revision  of  National  l$nr<‘an  of  Stanilanls  Circular  if.  Desifrn 
and  Test  of  Standards  of  -Mass,  last  rr'vised  in  I'.)I8.  I.ahoraforv  standards  of  niass  in  order 
of  deereasinji  irreeision  are  classes  J,  M,  S,  and  S-l.  Tlie  newly  introduced  class  ,J  weif;lits, 
with  a  tolerance  of  0.008  niilliKrain  for  each  w<-inht,  may  be  nsi'd  for  the  calibration  of 
(Hinipment  for  nit ramicroanalysis.  Class  .\I  wr'ifjhis  are  referenee  standards  for  hit;h- 
preeision  work  and  work  dematiding  hinli  constancy.  Cla.ss  S  weights  are  laboratory 
working  standards.  Maintenance  tolerances  start  at  O.OO.jl  milligram  for  class  .M  frac¬ 
tional  weiirhts  and  0.014  inillistram  for  the'  smallest  class  S  weights,  atid  flecrease  to  o  parts 
tier  million  for  the  larger  wi'ights  of  both  classi's.  Class  S-l  an-  for  use  in  routine  analytical 
work  with  (piick-weighing  bala.ici's  and  are  th(‘  most  precise  weights  available  in  nonmetric 
units.  Toleranci's  vary  from  0.025  milligram  for  the  smallest  weights  to  10  parts  tier  million 
for  till'  largi'r  weights. 

Classified  for  the  first  time  are  class  P  laboratory  weights  for  routine  i^nalytical  work, 
class  (J  for  technical  and  student  use,  and  class  T  for  rough  weighing  otierat ions.  Main¬ 
tenance  toleranct's  for  these  weights  start  at  0.1  milligram  for  classes  P  and  IJ  and  0.8  milli¬ 
gram  for  class  T  and  decrease  to  40,  100,  and  800  fiarts  tier  million,  restiectivtdy,  for  the 
larger  weights  of  these  clas.ses. 

In  additioti  to  the  tolerances,  the  denominations,  comtiosition,  construction,  marking, 
packing,  and  pt'rformanct'  of  weights  of  each  class  an*  fully  deseribt'd.  .\lso  dt'seribed  are 
the  natnri'  atid  iirecision  of  the  ti'sts  .available  and  tilht'r  features  of  the  Bureau’s  weight- 
calibratioti  service.  In  general,  the  calibration  service  is  inttuided  primarily  to  provide 
standard  weights  for  the  calibration  of  other  weights,  for  legal  n^e,  and  for  use  in  scientific 
work  where  the  highest  precision  is  retpiinal. 


1.  Introduction 


The  Nntioiinl  Run'aii  of  Staixlards  thfoiifrhoiil 
its  liistoi'y  lias  htmii  llic  cotilt'f  in  tlit'  I'nitod  Slates 
for  the  calilirat ion  of  prt'cision  standtirds  of  mass. 
Bt'canst'  of  its  |)osition,  wliicli  stems  from  its 
enstody  of  the  national  standards  of  mass,  the 
Bnrean  has  been  the  logical  source  of  a  system  of 
classifical ion  for  both  commercitil  tmd  scientific 
weights.  Althoti<rh  the  National  Bnrettn  of  Stand¬ 
ards  is  not  invested  with  the  anthoiity  to  imjiost' 
mandatory  classifications  and  toh'iances  for 
weights,  the  classifications  and  tolerances  that 
have  been  recommemhal  by  the  Bureau  have  met 
with  almost  universal  acceptanci'  in  this  country. 

'I'he  first  classification  issued  by  the  National 
Biinaui  of  Standards  was  wiven  in  (^ircnlar  8,  in 
HfO.T  'I'lns  was  reviserl  in  1907  and  ajiain  in 
1!MS.  'I’he  HHS  revision  of  the  (’ircular  falthoiifrh 
out  of  print  for  2.5  years  or  more)  has  continued 
as  a  basic  ri-fc'icnci'  on  mass  standards  n|)  to  the 
pi-esent  time,  even  thonwh  additional  classes  of 
weights  ha  ve  been  added  to  snpiih'inent  the  original 
ones. 

I)nrin<i  the  85  yi'ars  that  have  passed  since  the 
pnlilication  of  tin'  third  ('dition  of  Circular  8, 
a  wfcat  ex|)ansion  of  scientific,  te<'hnical,  and 
commercial  activity  has  taken  place,  hi'iny^inw  with 
it  the  need  for  new  classes  of  weights  and  demands 
foi'  im|)roved  constancy  and  accuracy  in  certain 
ranges  of  the  estahlislu'd  I'Inssi's  of  weights.  'I'he 


major  changes  that  have  been  made  to  meet  those 
necnls  are: 

1.  'I'he  intiodiiction  of  a  new  class  J  for  very 
accurately  adjusted  microwi'ights. 

2.  'I'he  ns<'  of  tightei’  toh'ranci's  for  classt's  M 
and  S,  ('S])ecially  for  the  smaller  weights,  in  onh'r 
that  in  scmimicro  and  analytical  work  the  <‘or- 
rections  for  tlu'se  weights  normally  may  he 
negh'cted. 

8.  'I'he  introduction  of  “grouii”  tolerances  in 
classes  M  and  S,  for  tin'  above  ])ur|)os(',  and  in 
order  to  previuit  accumulation  of  errors  when 
many  small  wi'ights  are  used. 

4.  'I'he  sei)aration  of  class  S  into  an  improved 
class  Sand  a  mov  class  S-l ,  tlu'  hit  t('r  being  almost 
the  ecptivaletit  of  the  class  S  of  C’ircidar  8,  third 
edition,  and  these  two  classi's  conforming  to  the 
trade  i)raetice  of  double-  and  singh'-ch('ek('d 
weights. 

5.  'I'he  i)rovision  of  nonnu'tric  denominations 
under  class  S-l,  to  nu'ct  the  need  for  laboratory 
standards  in  thesi'  (hmominations. 

6.  'I'ht'  introduction  of  tluH'c  class('s,  P,  Q,  and 
'I',  of  rough  laboi’atory  weights,  ('ssenfially  e(juiv- 
alent  to  the  classes  of  weights  now  available  from 
the  lal)oratory  su|)ply  house's,  in  order  to  i)ro\  i(h' 
the  standardization  (h'sired  by  tlu'  industry. 

7.  'I'lu'  use  of  a  double'  toh'rane'e'  se'he'ine'  (ae-- 
ce'ptane'e  le)lerance's  for  new  e)r  ne'wly  aeljnste'el 
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weights  and  maintenance  tolerances  for  weights 
that  have  been  in  nse),  which  i-ecognizes  that 
weights  of  certain  denominations  and  classes  can 
and  should  h('  adjusted  very  closely  so  that  they 
will  remain  within  useful  tol  'raiici's  for  a  reason- 
al)l('  haigtli  of  time. 

8.  A  more  detaih'd  statement  of  tlu'  re<juir(‘- 
nicnts,  particulaily  with  regard  to  material, 
design,  and  suil'ac('  finish,  and  otlu-r  factors  that 
affect  the  constancy  of  wc'ights,  with  a  tightening 
of  these  rcf|uii-emcnls  for  classes  .M  and  S. 

Several  manufacturei's  are  now  making  weights 
that  nn'ct  the  closer  tolerances  and  othei'  i-(‘((uirc- 
iiients  for  classes  M  and  S  nuMitioned  above.  As 
a  niatt('r  of  fact,  the  Buri'au  in  11)51  incia'ased  tin' 
.(•curacy  and  i^recision  with  which  it  certified 
these  weights.  Modern  rt'search  atid  the  ne'v 
(luick-weighing  devices  (h'lnand  the  improved 
constancy  and  accura(w. 

'I'he  Bureau  will  accept  weights  for  certification 
uiuh'r  th('S('  new  recpiireinents,  l)eginning  8  months 
after  the  date  of  this  i)uhlication.  For  a  period 
of  a  year  after  the  date  of  this  publication,  the 


Bureau  will  continue  to  certify  weights  under  the 
j)revious  recpiircnn'uts  of  ('iicular  8.  After  the 
end  of  the  1-vear  pc'riod,  noncommercial  wciglits 
will  he  tested  on  the  basis  of  these  new  reqiiire- 
nients.  and  will  l)c  certified  under  one  of  the 
classc's  J,  M,  S,  S-1,  B,  (^,  and  'I',  oidy  when  tiiey 
iiicel  all  the  refpnreinents  contained  herein  for 
the  class  for  which  tlu-y  ai'c  siihinitted. 

AhJiough  every  effort  has  been  nuidc  to  meet 
presemt  needs  and  to  antici|)ate  future  needs  for 
scientific  mass  standards  and  other  laboi'atoiv 
weights,  situations  undoubtedly  will  arise  that 
will  indicate  the  need  for  amendments  and  addi¬ 
tions  to  the  matt'rial  contiiined  in  this  publication. 
'I'b('  staff  of  the  National  Bureatt  of  Standards 
tvill  consider  suggestions  for  modifications  of  these 
specilieat  ions.  Kt'cointnendal  ions  for  changes 
sliotild  be  submitted  to  the  .National  Bureau  of 
.Standards  in  writitig.  with  sufficient  detail  and 
with  the  information,  research  documents,  etc., 
nccc.s.sary  to  establish  the  nc(>d  for  the  iceom- 
mended  changes. 


2.  Classification  of  Weights 


Weights  may  be  divided  into  four  gunips  a'‘cord- 
ing  to  their  itst',  namely,  precision  laboiatory 
standards,  laboratory  weights,  commercial  stand¬ 
ards.  atid  trade  weights,  rrt'cision  laboratory 

statidards  iticlude  weights  used  iti  scientific  and 
technical  lalmratories  as  statidards  of  tnass  for  the 
calibratioti  of  other  weights  and  weighing  eqtiip- 
metit  or  as  precision  lalioratory  weights  for  ana¬ 
lytical  work.  Laboratory  wt'iglits  inclmh'  weights 
used  for  rotigh  atialytical  work  and  for  gctieral 
laboratory  and  techtiical  work.  ('onmierciiil 

standards  include  the  .Stati',  oflict',  and  working 
standards  used  iti  law  enforcetnent.  d'rade 

weigiits  iticlude  weights  used  in  the  inirchasc  and 
sale  of  goods  both  l)y  tlie  (lovt'rnnient  and  in 
ordinary  t rade. 

'I’alile  1  lists  the  classes  of  weights  under  each 
of  these  groups  e:<c<'pt  tlic  trade  group.  'I'he 
cla.ssification.  specifications,  and  rcgulatiotis  for 

trade  weights  (as  adopted  liy  the  Xatiotial  ('oti- 
ference  of  Weights  and  Measures  and  rt'coin- 
meiided  by  the  .National  Bureau  of  Standards  for 
promulgation  by  the  several  Stales)  are  covered 
iti  .N'BS  Handliook  44.'  re\ used  to  dat('.  or  its 
successor. 

'I'lie  intended  use  or  purpose  of  weights  of  eticli 
of  tlie  hil)orator\'  classes  is  given  at  the  beginning 
of  cha|)ters  8  and  4;  that  for  each  of  the  commer¬ 
cial  chtsst's  (A,  B,  and  (’)  is  giveti  in  ('ircular  8.^ 


'  \  us  H  p.iKlIntiik  H.  ttilortiiici'S,  tui'l  rfinihittoiis  for 

iiHTfittl  w ciuhl.s  titui  nu'tisiin’s.  :in<l  ufiL'Iiing  ttful  nn'iisiirim:  «l«-virrs.  for  suh- 
Ly  111*-  Su|»*‘rint*’ii'lfBl  <»f  I lociinM-nls.  1'.  S.  f lovrriinii-itl  1‘rinfiiiu  Ollin-, 
WtisliingloB  2.'.  I>.  $1.2.". 

‘  N'US  ('irculiir  d.  dt|  ml,.  Drsiuii  iiTi*l  ic.-^l  of  sttiiitlartfs  of  mass  (1918.) 
Hul  «'f  print,  but  avtiilablr  in  many  iibitnit’s, 
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T.mii.f,  1.  Xtilioiiitl  Biirciiii  Ilf  Slaiiiliirils  rla-'iKiJirnlion  of 

in  ifihlK 

Class  [  .\|.eli(':llinn  j 


pRECISIO.V  l,.\UOnAT()RY  St A  NDAUDS 

.1  Microweifilit  stiuuiards  (microli.aliiiice  work). 

.\I  iliuli-precisiori  scientific  stair.ianis  (reference, 

liiiili-precision,  and  liiah-constancy  work). 

S  .'scii'n title  standards  (refennice,  calibrat  ion,  and 
precision  analytical  work). 

S-1  l,al)oralory  standards  (routine  analytic.al  and 

precision  nonmetrii'  work). 

I.A uoitA roin  W'kioiits 


1’  •  .Vnalytieal  and  ])reeise  technical  weights. 

Q  (hoeral  hilioratory,  technical,  tind  student 

weiidiis. 

'I'  I'tility  weigiits. 


( hntMKKciAi.  STANDAHns  (reference,  working,  ;uid 
field  standards  used  in  law  enforcetnent) 

•  Slate  primary  standards. 

It  -  State  working  standards. 

('  -  Test  weights. 

Tuaiu-;  W'iuoiits  (weigiits  used  in  the  sale  of 
eonuuodities  and  services) 

Set-  clas.ses  listed  in  N'HS  Handbook  11. 


>  Kornn’Tiy  cla.'JS  S  2 
2  Tliis  flas8lfic;»lit)ti  i8  bi-i?iif  io\  isi-tl 


3.  Requirements  for  Precision  Laboratory  Standards  of  Mass — 

Classes  J,  M,  S,  and  S-1 


C/dss  J.  'riicsc  iii(‘  metric  wciirlits  dcsisiiH'd 
primarily  as  standards  for  tlu'  calihrai ion  of 
weighing  ('(luipmcnt  used  in  the  |)r('eis(' (h'termina- 
tion  of  very  small  masses  in  ult ramieroanalysis. 
'I'lie  effect  of  ehanyes  in  lelative  humidity  will 
he  small  for  pro|)erly  const  met  <'d  class  .1  weights. 

( '/(iss  M.  'I'hese  are  metric  wu'i^hts  (h'sijiiied 
for  us(‘  as  ladiuamee  standards,  foi'  work  of  tin* 
hi^lu'st  ])reeision,  and  for  inv(‘st  i”at  ions  (h'mandin<r 
a  hi^h  (h'gree  of  const aney  ovi-r  a  period  of  time'. 
'I'oleraJH  ( foi-  class  M  wauohts  up  to  ~>  <r  have  Ixam 
so  selected  that  for  most  seminuei'o  and  mi<‘ro- 
ehemieal  work  the  corrections  for  the  individual 
wi'iirhts  may  he  ne<rh'et«‘d. 

When  used  with  care,  ])roi)('rly  const ruetcal 
class  M  wu'i^hts  will  he  constant  within  consider- 
al)ly  less  than  thi'  prescrihed  tohu'ances.  As  a 
^roup,  thes(‘  wuMijchts  should  hi'  constant  foi' several 
years  within  the  indicated  accuracy  of  thi'  hiirh- 
[irecision  I'lass  ,M  calihration  (see  5.1,  class  ,M  (a)). 

(7(i.'<s  S.  'I'hesi'  are  mi'tric  weights  designed  as 
working  standards  for  the  calihration  of  other 
weiixhts  or  as  hiirh-|)recision  analytical  wi'iirhts  for 
the  more  precise  wi'iydiinjis  in  physical  and 
chemical  lahoratories  and  in  assay  work.  'I'he 
tolerances  for  class  S  weights  are  such  that  the 
weights  may  hi'  used  without  correelions,  other 
than  allowance  for  air  huoyancy,  foi'  most  analyt¬ 
ical  work  and  as  keyhoard  or  dial-controlled 
weijrhts  in  (luick-weijrhiiifr  analytical  halances 
havin<r  a  2tlt)-<;  capacity, 

(’lass  S  weiiThts  may  he  used  also  as  reference 
standards  However,  they  may  not  hi'  e.xpected 
to  remain  as  constant  as  class  M  wei<.dits. 

Class  .S'-/,  'I'hese  are  designed  for  use  as 
ineeision  hihoratoi  v  weisrhts  in  routine  analytical 
work  with  halances  usin>r  ipiick-w eiirhiii'r  devices, 
such  as  a  chain,  (’lass  S-1  weights  hrid^e  the 
area  hetweeii  the  best  lahoratory  weisrhts  {class  P) 
and  the  |)recision  lahoratory  standards.  Class  S-1 
includes  wei<j:hts  in  avoirdupois,  apothecary,  troy, 
and  certain  other  units  (see  table  4),  as  well  as 
those  in  metric  units.  Weijrhts  that  meet  class 
.S  I  specifications  are  the  most  precise  lahoratory 
working  standards  eurrently  available  in  non¬ 
metric  units. 

3.1.  Material 

3.1.1.  ll.MID.NKSS 

I'lass  J.  Weijrhts  shall  he  constructed  of  hard, 
noniioroiis  material,  resistant  to  abrasion,  and  not 
likely  to  chip  or  s|)all  in  use.  'I'he  Knoo|)  hardness 
niirnher  of  this  material  when  determined  at  a 
test  load  of  100  shall  he  105  or  iirealer  (e.  j;., 
jilatinum-iridinm  or  tantalum). 

Classts  M,  .S',  aad  S-1.  'I’he  hardiu'ss  reipiire- 
meiit  shall  apply  to  the  material  of  which  the 
body  (includin<r  knob)  of  the  wei>4ht  is  constructed 


and  also  to  the  platinjj:  of  a  |)laled  weight,  e.xcept 
as  noted  below  under  ,'1.1. 1.1.  'I'he  Knooj)  hard¬ 
ness  numher  shall  he  as  follows:  (a)  125  or  frrealer 
at  a  test  load  of  200  <r  for  weights  above  3()  iiilt  or 
equiv.'d'-nt  (brass  and  hanh'i'  materials,  sueh  as 
stainless  sti'el);  (h)  55  or  greater  at  a  test  load 
ol  100  g  for  weights  30  mg  and  below  (aluminum 
and  harder  materials). 

3. 1.1.1.  OerioN' 

('lass(s  M  and  .S'.  At  the  option  of  the  pur¬ 
chaser,  if  cla.ss  .\!  or  S  weights  ari'  to  he  used  as 
reference  standards,  the  surface  of  weights  1  g 
and  above  may  he  inoteeted  with  gold. 

3.1.2.  ('oiiHosiox  R Ksis'i'.wci-; 

Classes  .\/,  />',  and  S-1.  Weights  shall  ho 
constructed  of  material  that  is  resistant  to  o.xida- 
tion  or  corrosion,  except  as  follows: 

Clas.s(s  M.  S.  and  S-1.  Brass  and  materials 
similarly  susceptible  to  oxidation  and  corrosion 
may  he  used  for  weights  1  g  and  above,  jirovided 
that  the  surface  is  suitably  protected  in  i.ccordaiice 
with  3.3.3.  Aluminum,  aluminum  alloys,  and 
other  metals  that  have  resistance  to  oxidation 
and  corrosion,  depending  largely  on  the  surface 
condition  of  the  metal,  may  he  used  only  when 
the  surface  will  take  .mil  hold  a  high  jiolish. 

3. 1.2.1.  AixirsTiNG  .M.xtkhi.xi, 

Clas.ses  S  and  S-1.  'I'antalum,  cop])er.  alumi¬ 
num,  tin,  or  material  equally  resistant  to  oxidation 
and  corrosion  shall  he  used  if  adjusting  material 
is  ri'iiuired.  Materials  that  readily  oxidize  and 
corrode  (lead,  dirt,  |)ow'dered  materials,  organic 
materials,  such  as  pa[)er  and  oil,  etc.)  shall  not 
he  used  in  adjusting  cavities. 

3.1 .2.2.  (’o.vr.xMiN.vnoN 

Clas.ses  e/,  d/,  A',  and  S-1.  All  surfaces,  exterior 
and  interior  (ineluding  the  adjusting  cavity  and 
threads  of  the  knob)  shall  he  free  of  dejiosits, 
residiii's,  and  other  contaminating  substances, 
such  as  residues  from  electroplating  and  cleaning 
solutions. 

3.1.3.  M.xgnktic  Pi{i)1‘khtii:s 

Cla.sses  J,  M.  .S',  and  S-1.  Weights  shall  he 
constructed  of  nonmagnetic  material.  .Neither 
ferromagnetic  nor  strongly  paramagni't ic  materials 
may  lie  used. 

Clas.sis  S  and  S-1 .  Nonmagnetic  stainless-steel 
alloys  (ini'luding  type  IS  8)  may  he  used,  provitled 
the  nickel  content  is  at  least  50  iiercent  by  weight 
of  the  chromium  content. 

3.1.4.  Dn.xsri'Y 

Cla.s.-<(s  ./  and  M.  No  requirements. 

I  ’la.^.■<(s  S  and  SI.  'I'he  total  volume,  ineluding 
an_\  air-tight  cavity,  shall  he  sueh  that  the  average 
density  is  within  the  ranges  shown  in  table  2. 
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Table  2.  Density  for  class  S  and  S-1  weights 


3.3.  Surface 


Weights  !  Allowed  density  | 


Ulcm  ^  I 

Grt'ater  than  1  g  (or  equivalent)  _  T.Stoit.l 

1  K  to  50  ing,  inclusive  (or  equiv-  | 

aleni )  _ , _  _  _  4.5  and  up 

Less  than  50  tng _  2.0  and  up 


3.2.  Design 

3.2.1.  Gkxkhai.  Sh.ai'k 

Classes  J,  M,  S,  and  S-1.  A  woifrht  may  have 
any  sliape  tliat  does  not  iiitrodiiee  features  that 
rediiei'  the  reliability  of  the  weijjht.  All  \vei<ihls 
shall  be  free  of  ra^fied  or  sharp  edgt's  or  ends. 
Wire  weiejhts  sball  not  b('  e.xeessively  Ion};  and 
shall  not  be  tightly  eoiled  or  otherwise  shaped 
so  as  to  have  a  tendency  to  catch  and  hold  lint 
or  dust.  Both  sheet-metal  and  wire  weights 
shall  be  free  from  cracks  such  as  ma}’^  be  formed 
in  bending. 

3.2.2.  Thickness 

Classes  J,  i\/,  S,  atid  S~1 .  Slu'ct-metal  weights 
shall  not  be  unnecessarily  thin.  In  partietdar. 
the  weights  shall  not  Ite  so  thin  that  the  surfa<’e 
tension  of  water  will  lauid  them  out  of  shape. 

I^’lass  J.  The  nominal  thicknesses  of  the  ma¬ 
terial  from  which  sheet-nu'tal  wc-ights  are  formed 
shall  be  efpial  to  or  greatc'r  than  the  values  in 
(able  3.  The  actual  thickness  shall  be  not  less 
than  90  percent  of  the  nominal  thickness. 

3.2.3.  Nr.MUKii  or  Pieces 

Classes  J,  M.  S.  and  S-1.  'I'he  entire  weight 
shall  l)e  a  single  piece  and  homogeneous,  except 
as  follows: 

f'lass  M,  8urfac('  jiroiection  in  accordance 
with  3  3.3;  gold  adjusting  material  fused  on  the 
ujqu'r  sui  face  of  sheet-metal  weights. 

Classes  S  and  S-1.  Surface  protection  (3.3.3): 
means  of  adjustment  (siudi  as  a  s.-rew  knob  cover¬ 
ing  an  adjusting  cavity);  adjusting  material  in 
adjusting  <'avity;  gold  adjusting  material  fused 
on  the  n])j)er  surface  of  slu'et -metal  weights. 

TaKLK  Xo/nirid!  fhjchnrss  fer  class  J  sheet-nictal 

in  h/lils 

t  .\1  ittiumni  vulin'Si 


Wvich! 

'I'hjckiii'ss 

Wl’illlrl 

TIlieknrs.'; 

IIKJ  1 

)//. 

rrifi 

in. 

50 

0.  0050 

1 

0.  0000 

:i0 

.  0017 

0.  5 

.  0000 

20 

.  0042 

.  ;5 

.00015 

10 

.  oo:ii 

.  2 

.  ooo;t7 

.5 

.  002:t 

.  1 

.  00020 

.  00 1 5 

.  05 

.  00010 

2 

.  ooi:t 

3.3.1  .  Ir.HEGn.AHITIES 

('l(,.s.ses  J  and  M.  Tin*  entire  surface  of  the 
weight  shall  be  sTuootb,  except  for  such  markings 
as  are  allowed  under  3.5,  and  shall  be  highly 
polished. 

('las.ses  S  and  S-1.  The  entire  surface  of  the 
weights  shall  Ix'  smooth,  except  for  such  markings 
as  are  required  under  3.5,  and  shall  be  carefully 
polished  or  have  equivalent  finish. 

3.3.2.  PORO.SITY 

Classes  J,  3/,  (S',  and  S-1.  AVhen  subjected  to 
unaided  visual  ins|<ection,  the  surfact'  shall  apjx'ar 
fna*  from  pits  and  i)or('s  and  shall  show  no  effc'cts 
of  porosity. 

3.3.3.  Protection 

(a)  Larger  Weights  (i.  e.,  weights  other  than 
sheet-metal  or  wire  weights) 

Class  M.  Wi'ights  of  brass,  lironze.  or  other 
metals  that  tarnish  on  exposure  to  the  atmosphere 
shall  be  plated  witb  platinum,  rbodium,  or  other 
suitable  metal.  Gold  iilating  may  be  used  at 
oiition  of  purchaser  (3. 1.1.1).  There  shall  be  no 
darki'iiing  of  the  surface  and  no  formation  of 
spots  of  any  kind  when  the  weights  an'  boiled  for 
3  half-hour  periods  in  distilled  water  and  cooled  in 
distilled  water  Ix'tween  boilings,  or  when  the 
weights  are  suliseqiiently  dried  at  a  temperature 
of  1 10°  C  for  1  hour. 

('las.ses  S  and  S-1 .  Unless  (he  surface  material 
is  at  least  as  n'sistant  to  atmospheric  corrosion  as 
aluminum,  it  shall  be  jilated  with  im  tals  such  as 
platinum  or  rhodium,  or  shall  Ix'  lacquered. 
Lacquer,  if  used,  shall  lie  hard,  of  only  moderate 
thickness,  transparent,  and  not  I'asily  chippixl. 
La<-(|uer  shall  not  Ix'  used,  howevei-,  on  wi'ights 
that  ari'  made  of,  or  are  |)lated  with,  a  mati'rial 
that  normally  need  not  be  jirotected  against  oxi¬ 
dation  or  corrosion.  Gold  plating  shall  not  Ix' 
used  as  the  final  coating,  ('xcept  that  class  S 
weights  (hat  an'  to  be  list'd  as  rt'ferenct'  standards 
iiiiiy  be  gold  plait'd  at  option  of  purchaser  (3. 1.1.1). 

(b)  Siikkt-M  etai.  and  Wire  Weights 

(’la.ss(s  d/.  (S.  and  S-l .  Sheel-mt'ial  and  wirt' 
weights  shall  be  math'  of  a  matt'riid  that  requires 
no  surface  |)rotection.  If  these  weights  are  ad- 
jiistt'd  by  fusing  or  plating,  the  adjusting  material 
shiill  retjuire  no  surface  protection.  Lacqut'r  or 
other  coatings,  otlit'r  (hiiii  I'lt'ctropliiting,  shall  not 
ix'  used. 

3,4.  Denominations 

;i.4.1.  Sv.sTE.M  IN  Wiiicii  Denominations  Are 

KxI’RESSEI). 

('Ias.s(s  ,1/,  and  S.  The  systt'in  shall  be 
metric. 
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^VrtN-v  S-1 .  'Phc  syslciii  sliall  be  mofi'ic,  avoir- 
thipois,  iipotlii'carv,  troy,  or  cortaiii  otlior  units 
as  sot  forlli  in  tal)l(‘  4. 

0.4.2.  Ixuivim  Ai.  WuioiiTs. 

.S'  J,  M,  S,  and  S-1.  The  (loiiominatioiis 
sliall  be  st'l'.'ctcd  from  table  4,  ('.xcept  wIkmi  weights 
are  iiiteiulecl  for  a  special  a[)[)lication. 

0.4. :5.  Skts  of  Wkiguts. 

r/o.s'.sT.s  J,  M,  S.  and S-] .  'I'be  weights  inclmlod  in 
a  s('t  shall  Ix'  snflieient  for  each  widfrlit  of  tlu'  s('t  to 
be  compared  diri'clly  with  anol  hei'  weight  of  the  set 
or  with  a  summation  of  otlu'r  weights  of  the  set. 


.'5.4.. ‘5.1.  OiTioNAi.  Si:i!ii:s. 

C/a-'isis  J,  .1/,  .S',  and  S  1 .  d'he  weights  of  a  set 
may  be  arranged  in  one  or  more  of  the  following 
series:  -1 -1 ;  0  2-2-1-1;  .o  :5  2-1-1;  or 

S- 4-2-1- 1;  or  e(pnvalenl  as  specified  in  o.4.:!. 
'I'hc  unit  in  boldface  re|)resents  a  summation  of 
smaller  weights  of  the  set.  IMien  there  ai'c  no 
smallei’  widghts  in  the  set,  the  unit  in  boldface 
|•c|)r('sents  an  additional  weight  that  is  re(piii-ed 
by  ;5.4.;5  in  the  .o-2- 1-1-1  and  .S-4  2  1  1  seiies, 
but  whicb  may  be  omitti'd  in  the  .0-2-2-1-1  or 
.o-;5-2--l  - 1  series. 


T.\RLK  4.  Prcfcrrcfl  tlrnonnnaiion-^  for  jmu'i-s/on  lolmniioni  stmohinlfi  of  ouisk 

Cbssos 


.1 

Ml  s 

1 

1 

— 

1  1 

.  .J 

Avoiniiipois 


mtj 

kg 

kg 

kg 

in 

or 

nO 

2.5 

.50 

.50 
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10 

;5i) 

20 

2.5 

2.5 

.50 

,s 

20 

10 

20 

20 

25 

.5 

10 

.5 

10 

10 
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I 

5 

3 

.5 

.5 

10 

3 

2 

3 

3 

,s 

2 

2 

T 

2 

2 

.5 

1 

1 

1 

T 

■1 

1,., 

0.  ,5 

<7 

3 

.  3 
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(7 

g 

2 

.  2 
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1 

.  i 
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:m 
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.  0.5 
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.  3 

.50 
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2 

0.  5 

:50 

.50 

.50 

!  I 

.  3 

2t) 

30 

;io 

.  05 

2 

10 

20 

20 

.  o:5 

!  I 

5 

10 

10 

.  02 

.  05 

3 

.5 

.5 

.  01 

.  03 

2 

3 

3 

.  005 

.  02 

1 

2 

2 

.  oo;{ 

.  01 

1 

1 

.  002 

.  005 
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.  !101 

.  OG.' 
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mg 

mg 
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.  002 
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.  ooo;! 

,  001 
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.300 
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,  0005 
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.  000 1 

,  ooo:? 

.50 
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.  00005 

.  0002 

30 
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50 

.  oooo:i 
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20 

30 

;!0 

.  00002 

lo 

20 

2U 
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5 

•> 

10 

10 

.) 

2 

3 

•  ) 

3 

1 

2 

2 

0.  .5 

1 

1 

.  O 
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0.  5 

2 

.  :5 

.  3 

1 

2 

2 
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.  T 

.  1 
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1 

.  05 

»» 
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(irain 

t’ttnil 
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(Irtiiii 

c 

12 
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10 
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.5.  000 

2.  000 

.S 

:?oo 

:?,  000 

1 . 000 

0 
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.5 
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1, 000 

:?00 

1 

.50 
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200 

.3 

30 

:?oo 
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2 

20 

200 

50 

T 
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30 

;5 

50 

20 
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3 

30 

10 

r> 

2 

20 

.5 

.5 

1 

10 

3 

1 
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.5 

2 

:? 

3 

3 

I 

2 

.  2 

2 
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.  1 

1 

.  3 
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.  0.5 
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.  .3 
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. 
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.  005 

— 
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4 
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2 
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Table  5.  Maximum  and  minimum  denominations  of  commonhj  used  sets  of  precision  Inhoratori/  standards  of  mass 


Class  and  purpose' 


Class  J: 

M  icn 'balance.  _ .  _  .  . . 

Classes  M  anil  S: 

(iEVKKAI.  ITKCdSE. 

Analytical  balance 
Seminiicn  )-bal!tnce 
Mieroanaly t  ical  baltuice 
Assay  balance 

BAI.ANCK  WITH  HI  II.T-I\  WKKillls  (100  III”  111  I  III”) 

Analytical  balance 
Seniiinicrii  balance 
M  icriianaly  I  ical  balance 

Class  S-I: 

(iK.NKHAi.  PI  K  PI  IS  E  Uiielrici 

Lanie-cajiacity  balance 
liar”e-eaiiacity  analytical  balance 
Analytical  balance 


\  A  L  Y  T I  r  A 1 ,  It  I .  A  M  ■ 

With  chain 

With  chain  and  rider  nr  with  chain  and  biiill-in  weiahls.. 
itE.VKHAi.  PfUPiisK  Iciistoniary ) 

Avoirdupois. 

Do  . 

1)0  . 

Ai)othecary 

Trov 

Do., 
drain  . 

Carat 

Assay  ton. ,  . 


Froni  nm.\itiuini 

'I'o  iiiliiimtini 

.'■lO  111  a 

0.0,5  iiig 

100  ti 

1  III” 

.'lO  ” 

1  liiH 

20  u 

1  liifi 

1 

1  IiiK 

too  u 

100  my 

oO  ” 

100  ms 

20  ti 

100  ms 

20.  5.  2,  cir  1  ks 

1  s  or  5  ms 

.50t)  or  200  s 

5  ms 

100  s 

5  ms 

100  s 

100  ms 

1 00  s 

1  n 

Oc,  U),  5,  2.  or  1  lb  or  S  oz 

'  3  2  OZ 

50,  10.  5.  2.  or  1  lb 

0.001  11) 

10  oz 

0.001  oz 

12  oz  :i|)  or  1  dr  up 

0.1  srniii 

500  oz  t 

0.1  sraiii 

500  oz  t 

0,001  oz 

1 ,000  sriiiii 

0. 1  srtiiii 

(with  two  200-c  wi'ishtsl  200  c 

0.0 1  c 

1  or  1  .\.T. 

A.T. 

3.4.;C2.  Optional  Maximu''  and  Minimi  m  Dk- 

NOM I  NATIONS. 

i''/rts.s(n  ,] ,  .\f,  S.  and  S-1 .  Miixiintiin  niul 
iniiiimtim  (Ipiioiniimtioiis  of  coniiiioiily  iisimI  stds 
of  Itiltonitoi'v  sDuidtirds  of  mtiss  tirt-  irivcn  in 
table  5. 

3.5.  Ma*'king  of  Weights 

3.0.1  .  DK.NO.MIN.VriON 

(fa.s.se.s  .7,  .\f,  S.  and  S-l .  AVei^lils  shall  he 
marked  with  the  miinher  and  unit,  as  sjieeified 
in  if. 0.1  I  ttiiil  3. .0.1. 2 

if. 0.1.1.  Xv.mhlu 

By  “niimher"  is  meant  the  mimher  representing 
the  nominal  mass  or  “viiliie"  of  each  wi'is^ht  as 
exprt'ssed  in  terms  of  some  accepttdile  unit. 

(fa-ss  J.  If  the  sha])e  or  size  of  a  wei”:ht  does 
not  distiiifrnish  it  from  other  wi'iirhts  of  the  set.  it 
may  hi*  marked  with  small  shtdlow  dots  or  other 
distinirnishino  marks.  'I'he  mnnhers  nniy  he 
marked  on  the  larfrer  wei<;hts,  and,  if  marked, 
shall  lie  e.xiiressed  in  millie:rams. 


Class  M.  'Pile  mnnhers  may  he  marked  on  the 
weiolits,  iUid  if  marked,  shall  he  exjiresseil  in  kilo- 
<rrams.  grains,  or  milligrams. 

Class  S.  'Phe  immhi'r  shtdl  he  plainly  markeil 
upon  each  weiohl.  exeejit  in  the  cas.  .-4'  riders  tind 
other  wire  wi'iirhts,  tiiid  shall  he  expressed  in  kilo- 
jirtiins,  orams,  or  milliirrtims. 

Chi-ss  S-1 .  'Phi'  nnmlx'r  shall  he  plainly  marked 
n[)on  each  wt'i^hl.  except  in  the  etise  of  riders  and 
othi'r  wire  wei.irhls.  tind  sintll  he  i-xpressed  in 
terms  of  one  of  the  units  listi'd  in  tipix'inlix  2. 

3. 0.1. 2.  rxiT 

( 'la.s.sf.s  J.  .\f,  S,  gikI  S-1.  The  'init  (it) 
of  which  till'  nominal  Viilne  of  ('tieh  wi'i^hl  is  ex¬ 
pressed)  shall  he  tis  specified  in  3..0.1.I  for  each 
class.  'Phi'  ntime  of  thi'  unit,  if  ahhrevitUed,  sludl 
lie  iihhreviiited  in  ticeordanee  with  a[)|)endi.x  2. 
'Phi'  !ihl)ri'\  ial ion  shall  not  include  tt  period. 

('la-s.se.s  J  and  M.  'Phi'  uint  shall  not  he  marked 
on  wei<rhts  It'ss  thtin  100 

Cla-s.si.s  S  and  S-1  (nufric).  'Phe  unit  may  he 
marked  on  the  larp:er  sheet-mi'tal  tind  cylindrictil 
weights. 
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>S'  1  (/iDii  nil  Irir) .  'I'lic  markiiijjrs  sluill  in¬ 
clude  tlic  name  of  (lie  unit  oc  Its  !i'<’c|.l cd  jdil)fc- 
vialioii  ill  accoidancc  w  itii  apiici,  c  %  c\cc|)l  that 
(111  cylindi'ical  wciirhls  Iadov  oz  or  c(|iii valent 
and  on  slieet-melal  wad’  r  ladow  1  viain  or 
e(|uivalenl ,  tlie  name  of  tiie  unit  may  he  omilled 
wlieii  spai'e  does  not  permil  its  imdnsion  in  leeilile 
form. 

e.o.'J.  I)i  I’l.H  ATI'.  Wiaonrs 

< ’/it\s  .j.  M.  S.  mill  S  I.  Diiplieali'  weivjils 
shall  I  r  n  he  marked  with  one  or  more  distin- 
'ruishini:  marks. 

o.o.d.  rN.M-a'K.ssARY  M.MiKIXCS 

('/(l.'•■s|s  J.  .\f.  S.  anil  S-1 .  Markings  other  than 
those'  reipiired  or  allowed  in  .'J.o.l.l,  15. 5. 1.2,  and 
;5..a.2  shall  not  hi'  used. 

;5..').4.  DkI'TII  Ol-  .MAtiKINCS 

( 'liis.‘<i .-I  J,  .\f.  .S',  anil  S-1.  Markings  shall  he 
shallow,  relativi'ly  hi'oad,  and  free  from  hnrrs 
and  sharp  anetles.  'I’he  markings  shall  not  per¬ 
forate  or  crack  sheet-metal  weights, 

3.6.  Lifters 

riasKi.'i  J,  M.  .S',  anil  S-1.  Special  lifters  or 
foret'ps  shall  he  provided  for  sets  of  weights. 
Lifters  or  foree[)s  shall  he  proviiled  for  indis  idnal 
weights  will'll  specified  hy  the  piirehasi'r. 

:5,t),l.  Dksicn  III'  Lifi't'.tis 

<  'laxsi.-<  ./,  .\f.  .S',  anil  .S'  /.  'I’he  lifters  or  forceps 
shall  hold  securely  the  wciy'lits  for  which  they  are 
designed,  .\dditional  pressure  shall  not  eattsi'  the 
dropiiinv  of  small  weights  or  the  forceful  eject  ion 
of  hifire  w'eiehts. 

(a)  For  wi'iehts  .dOO  ^  atid  lare:er  thi'  parts  of 
the  lifters  that  may  eotne  into  eontaet  with  the 
weiydits  shall  he  covered  with  some  material  softer 
than  the  surface  of  the  weight,  such  as  plastic, 
vi'Ket,  or  chamois  skin  from  which  the  trri'asi'  ha>- 
lieeli  removed. 

(h)  l‘'or  smaller  weights  the  lifteis  may  he  of 
the  same  desiLrn,  where  praetieahle.  or  nia\'  he  of 
a  material  softer  than  the  wcirrlits.  such  as  ivory, 
elose-eijiined  wood,  or  plasties  that  are  not  af¬ 
fected  h\  alcohol.  When  the  parts  ol  the  Idler'' 
or  forceps  that  come  in  eoiilael  with  llu'  weights 
are  not  covered  with  a  soft  material,  ihev  shall 
he  smooth  and  polished  and  the  edees  on  which 
wciLdits  mav  he  parliallv  or  wholly  lifted  shall  he 
well  rounded. 

(e)  If  forceps  are  used  solely  for  lifting  sheel- 
melal  weiydits.  steel  forceps  with  eold-plated  tips 
mav  he  used. 

;5.l').2.  W  viiriNi;  or  l.ii  thus 

^'/uv.v/.v  ,/,  .\f,  .S',  anil  .S'  /.  l''oreeps  >hall  he  so 
const  rmted  that  with  u-e  or  with  storage  in  a 
closed  iio'ilion  ihev  w  ill  not  warp  eiioiieh  to  inter¬ 
fere  with  1  heir  perfornianee. 


3.7.  Case 

('lay'll.^  ,/,  .1/,  .S',  anil  S  1 .  One  or  more  suitahle 
eases  shall  he  |U'ov  uleil  w  ith  each  set  of  weiydils. 
’I'he  ease  shall  he  so  designed  that,  as  lony  a^  the 
lid  ri'inains  closed,  tiie  weivhls  eannol  yet  out  of 
their  [)oeket^  (M.T.I).  The  hmyes  and  loelvs  shall 
he  iidi'ipiale  to  hold  the  lid  closed  w  ith  any  reason- 
ahle  haudliny.  'I'liere  shall  he  no  discoloration  of 
the  vveivliis  due  to  the  liiune  or  the  ease,  such  as 
mi.yht  result  from  lone  ^loraee  in  a  warm  or  damp 
local  ion. 

('la-yy  ,1 .  'I'he  ease  shall  he  dust  proof, 

;5,7.1.  Fockki's 

f'la-yyis  ./,  .S',  anil  S-1 .  A  si'parale  pocket  shall 
he  provided  for  lifters  or  forceps  and  for  each 
vveieht,  and  all  pockets  shall  he  laree  enouyli  so 

that  no  a|)pr('eiahl('  frielioiiiil  force  will  I . . 

eountered  in  insert ine  or  removine  wu'iehis.  If 
the  cover  is  not  lined,  the  individual  holes  in  the 
eovu'r  for  the  knohs  of  the  vvciydils  shall  he  smooth 
or  lined.  Pockets  for  wciyhls  1  e  or  e(piivalenl 
and  larger  shall  he  lim'd  with  some  soh  material, 
such  iis  velvet 

(’lays  .\f.  Hither  a  lim'd  pocket  shtill  he  |)ro- 
vidt'd,  as  spt'cifit'd  for  classes  .1,  ,S,  and  S  1 ,  or  t ho 
position  of  the  wt'iehi  nitty  he  determined  hy  a 
shallow  riii'T  of  plait'.  If  a  ymard  tine  or  phiti'  is 
used,  iht'  ditimt'ter  of  iht'  unlim'd  pocket  or  oiieii- 
in<j:  shtill  h('  til  least  It)  pt'reent  larger  (and  in  all 
iiislaiiees  at  least  2  mm  Itiryer)  than  the  diameter 
of  lilt'  weight,  and  all  parts  of  the  ease  shall  1>.' 
designed  so  that  tht'  wt'i^hts  can  ht'  insi-rted  or 
removed  without  ilanot'r  of  ruhhiny  on  any  iiarl 
of  t  he  east'. 

:>.7.2.  .Makkin'c  of  ('ask 

('layyis  ./,  .\I.  .S',  anil  S-1.  'I'he  class  timl  the 

unit  or  system  of  units  shall  hi'  marked  eon- 

siiieiiously  on  llit'  ease.  In  tnldilion,  di'iioniina- 
tioiis  shall  he  niarketl  as  follows: 

Clayy  ,/.  Haeh  |)Oekel  of  the  ease  shall  he 

mtirkt'd  with  llu'  denomination  of  llu'  wciylil  to 

he  kept  in  the  |)oeket , 

(’lays  .M.  If  the  ilenominal ion  is  not  marked 
on  the  vvciyhl  it  shall  he  marked  hi-side 

the  pocket  ill  which  the  vvei|yht  is  l;ept. 

( 'liiyyi  y  S  a  nil  S  I.  'I'lit'  deiiom  ina  I  ions  may  ht' 
markeil  heside  the  |)oekels  in  which  the  wi'iyhts 
are  kept . 

3.8.  Tolerances 

'I'he  loleranee  of  ti  vvi'i^hl  is  the  maximum 
tilltiwiihle  dt'ptirl  lire  td'  the  vveivlil  from  its  iioniinal 
value. 

d.N  1.  Basis  For  .Viui  simkx  r 

< 'layyis  ./,  .S',  anil  .S'  /,  ( fnliiitirily.  weivlits 

shall  hi-  tiiljiisleil  tieeonline  to  their  ‘‘apparent 
mass  vi'isus  hrtiss"  vtdues.  Ilowi'vi'r.  m  those 
eases  in  which  the  laryer  wfivhls  of  a  set  art'  id 
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N'ot  mon-  t h;u!  onf-thir*!  of  ihc  urn^lifs  of  ;v  s«-t  of  >.r\v  or  nfwly  w'oii  its  m  ly  h,-  in  .-rror  hy  mon-  f  tiiiii  oin-  li  ilf  of  t  'h-so  tc<Irr:iiici'<,  iri'l  all  sliall  he  forr*-cf  w  if  liin  Ihoso  tolr*r!in(x.‘S. 
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some  material  liaviiifi  a  density  markedly  dinVienf 
from  brass,  all  the  \v(‘if'hts  of  the  set  may  he 
adjusted  (at  the  option  of  the  purchaser)  aeeordin}; 
to  the  apparent  mass  vs.  platinum,  tantalum, 
fjold,  or  whatever  is  the  material  of  the  larjrer 
weights. 

‘‘.Vppareiit  mass  vs.  brass"  valiu's  are  those  tlial  th(‘ 
weights  woiiki  lie  assigned  on  tlie  basis  of  a  comparison 
at  20°  {'  in  normal  air  against  normal  l)rass  stamiariis. 
".\pparent  mass  vs.  other  material’’  values  an'  those' 
that  the  we'iuhls  would  Ix'  assifined  on  the  basis  of  a 
comparison  at  20°  ('  i'l  normal  aira.ttainst  tlu'  true'  mass 
of  standareJs  of  this  other  material.  In  both  east's, 
no  eorreeti 'US  would  be  applit'd  for  the  Imoyant 
effect  of  the'  "uur'ual  air"  (eletine'el  asairhaviuKaeie'ii- 
sity  e)f  1.2  mfi'em-b,  anel  values  woulei  be'  elerive'el 
from  the'  true'  mass  eif  tin'  staueiarels  (normal  brass 
standarfls  beiut;  ele'fine'ei  as  staueiarels  e'eimpose'ei  eif 
brass  havinn  a  eie'iisily  eef  S.4  <i'e'ne*  at  0°  C  ami  a 
e'eie'ff'e'ie'ut  eif  cnbie'al  e'xpansiein  of  O.flOOO.ad  per  ele'K 
Celsius  (cent  iitrade'i ) . 

d.S.2.  Acenr rANCE  'I'or.intAxcEs 

('lassts  J,  d/,  .S’,  and  S-1 .  Xe'w  iuid  nt'wly 
adjuste'el  wt'iglits  shall  me'cl  the'  tnlertinee'  rt'- 
c’!’; , ments  spet'ified  in  3.8.2. 1  and  3. 8. 2. 2. 

3.8.2. 1.  Toi.KHANCEs  F('n  IxpivinrAt.  Wkiuiits 

f’/(7.ss  J.  For  weights  i.iat  can  he  inte'ie'om- 

|)ared  readily  in  a  series  (i.  e.,  weights  of  the' 
pn'ferred  d('nominatiotis  listed  in  taltle  4),  the 
tolerance  for  ('ach  weight  shall  he  0.003  mg. 
F'or  wt'ights  the  denominations  of  whicli  are'  of 
irregtilar  amounts  not  rettdily  intercomparahle  in 
a  series,  the  toleranct'  for  each  weight  shall  Ite 
specified  hy  the'  purchasi'r.  Itut  normally  shall  he 
not  less  than  the  tole-rances  for  the'  class  Nl  weights 
nearest  it  in  value. 

('Iaxf<  d/.  Individuiil  weights  shall  he  correct 
within  the  tolerances  preserilted  in  table  7  in 
the'  column  marked  “Inelivielual.” 

C/axs  S.  Individual  weights  shall  he  corrc'ct 
within  the  tolerance's  prescrila'd  in  table  8  in  the 
column  marked  “Individual.'’ 

('lasN  S-1.  Weights  shall  he  correct  within 
the  toh'rance's  preserilx'd  in  taleh'  0,  and,  in 
addition,  not  more  than  one'-tliird  of  tlie  we'iglits 
of  a  SI  t  of  IK'W  or  lu'wh  adjusted  we'iglits  may  l)i' 
in  e'lTor  by  more-  t*:an  one'-hdf  of  the'se'  pre'- 
si'riheel  toli'rane'i's. 

('/a.xxtx  d/  .S’,  and  S-1.  For  an  inelivielual 
weight  of  a  eh'iiomination  imt  liste'd  in  the  tahh's, 
the  tole'rane'e  shall  he  ele’te'rmineel  In  |)rope)rtional 
inti'rpolation  he'twe'e'ii  toleraiu'e's  give'ii  for  we'iglits 
of  the'  next  laige'r  anel  ne'.xl  smalh'r  amounts. 

3. 8. 2. 2.  (Juofi’  'I'eu.KUA.xcKs 

f '/(/.s'.s7 .S'  d/  and  .S’.  'Pile'  ceirre'e'tions  of  the'  in- 
divieliial  we'iglits  shall  hi'  sue-li  that  no  conihina- 
tion  of  we'iglits  that  is  intenileil  to  he'  use'll  in  a 
we'ighing  shall  eliffi'r  from  the  sum  of  the  nominal 
value's  l)y  more  than  the'  amount  list  eel  uneh'r  the' 
group  toli'rane'i'.  'Phi'  groiij)  toli'rane-i's  anel  the 
we'igliis  to  wliii'h  the'y  apply  are'  as  follows: 

f”/f7.s'.s' d/.  Weights  of  a  se-t  that  ini'liiili'  weights 
le  ss  than  10  g  shall  e'onform  to  the' group  toli'rane'i's 
pri'si'ril)i'il  in  table'  7  in  the'  e'olumn  marki'ei 
“Clroiip.” 


C/a.x.\  S.  \\’i'iglits  of  a  si't  that  ine'lueii'  we'iglits 
smalh'r  than  .at)  g  shall  e'onform  to  the'  group 
toleraiu'i's  pri'se-rihi'il  in  table'  8  in  the'  e'oliimn 
marki'ei  “(Iroup.  " 

3.8.3.  .M  AIN’T  KX  A  NCI';  'Pe)i.KUAxe:K.s 

f '/e/s'.s'c.s'  J,  d/,  .S',  and  SI.  We'iglits  that  ha\  i' 
hi'i'ii  in  use  shall  nu'i't  the'  toli'rane'i'  ri'eiiiire'mi'nls 
spe'e'iPii'el  in  3.8.2. 1.  anel  3. 8. 2. 2.,  i'Xe'i'|)t  as  follows: 

fVe/.s'.v  d/.  Mainli'iiane'i'  toli'rane'i's  for  we'iglits 
from  .aOO  mg  to  100  mg  shall  hi'  0.010.')  mg  for 
inelivielual  weights  anel  0.020  mg  for  the'  group. 

('lax.s  S.  Mainti'iiane'i'  toli'rane'i's  for  wi'ights 
100  .iig  anel  larger  shall  hi'  twii'i'  the'  ae'e'i'ptani'i' 
toli'rane'i's  for  llii'si'  wi'ights,  as  shown  in  table  8 
both  for  inelivielual  weights  anel  for  ih'i'aile  groups. 


TAni.K  7.  A/'ccpinurr  toliriuirrs-  '  far  rln.'i.t  .\l  iri  ii/hlx 


Di'iiomiiuilimi 


kg 

mg 

25 

1 25 

20 

too 

10 

50 

5 

25 

3 

1 5 

2 

to 

1 

5.  0 

g 

500 

2.  5 

300 

1  5 

200 

..  0 

100 

0.  50 

50 

.  25 

30 

.  15 

20 

.  10 

10 

.  050 

5 

.  034 

3 

.  034 

2 

,  0.34 

1 

.  034 

mg 

500 

.  0054 

.300 

.  0054 

200 

.0054 

too 

.  0054 

50 

.  0054 

:U) 

.  0054 

20 

.  0054 

iO 

.  0054 

7 

.  0054 

3 

.  0054 

2 

.  0054 

1 

.  0054 

3.  .5 

.  0054 

.  3 

.  0054 

.  2 

.  0054 

.  1 

.  0054 

.  05 

.  0054 

0.  065 


0.  0106 


0.  0105 


0.  0135 


0,  0105 


0.  0105 


’  u.liT.iMi'r.  :iu'  tin-  SMiiic  as  iicci'}i|ane.'  Iitlcraiuvs.  i'\o  pt 

Ihal  111..  iiiainPaiatU'i.  Pt!riaiU'.’s  for  wciL’hls  from  .MH)  nm  to  HHi  mu  an-  it. opt', 
iiip  o.r  iniliviilual  w.-iflits  aii.l  o  ifJM  im-  for  tlu-  itroup. 


Tabll  8.  Aca  ptd/K’v  lolcratices  *  for  cIosh  S  u'fitjht.s 


Dononi  illation  Iniiivi«liial  (troup 


kg 

mg 

2.5 

02 

20 

50 

10 

25 

5 

12 

3 

7.  5 

2 

5.  0 

1 

2.  5 

mg 
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500 

t.  2 

I 

300 

0.  75 

200 

.  50 

100 

.  25 

50 

.  12 

30 

.  074  1 

20 

.  074 

0.  154 

to 

.  074  j 

5 

.  054  1 

3 

2 

.  054  1 

.  054  , 1 

i  0.  105  1 

1 

;  ■  054  J 

1 

mg 

500 

.  025  1 

300 

200 

.  025 
.  025 

1  0. 055 

too 

'  .025 

1 

50 

.  014  1 

I 

30 

20 

.  014  1 

.  014  1 

1  0. 034 

10 

.014  J 

1 

5 

.  014  1 

3 

2 

.  014  1 

.014  1 

1  0. 034 

1 

.  014  J 

0.  5 

.014  1 

1 

.  3 
.  2 

.  014  1 

.  014  1 

1  0.  034  j 

.  1 

.  014  J 

.  05 

.  014 

0.  034  ' 

‘  Mairitcnanco  loli’raiurs  for  vvciufils  bolow  U)0  rriK  aro  thf  {saino  as  tfio 
am-ptaruv  toloraiurs.  Fur  wci^'hts  UK)  and  above  tlic  maintenance 
tolerances  are  twice  tin-  acceptance  tolerances. 


3.9.  Constancy  Under  Variations  in 
Humidity 

naxufx  S  and  S-1 .  When  the  relative  liumidify 
of  the  siinouiulinj;  atmosplu'iv  is  kept  at  dO  per¬ 
cent  for  (lays,  raised  to  70  iiereent  and  kept 
there  for  4  days,  and  then  l)ronght  hack  to  :it) 
percent  and  kept  tliere  for  2  days,  neitlier  the 
mean  variation  nor  the  Jiet  gain  shall  l)e  more 
than  the  amounts  s|)eeified  or  calculatcal  in  ac¬ 
cordance  with  table  9. 


Tabi.K  I'oli  riiiii’i  s  Dll  rii riiihil it  II  nml  in'l  ijniii  niiin  il  hi/ 
I'ltrialiDiis  in  iitinDs/iln  rii-  Iniiniilili/  froni  ill)  in  ri  i  nl  In  70 
pi n  i  iit  for  iri  iijliln  of  l  ioxsis  S  nml  S-1 


Maxiinurn  aliowuhlc  xarjatinu  and 


Dcnoiiiiiue 

tinii 

tict 

piin  fcir  - 

Che-';  S 

ri:is.<.s-l 

g 

niQ 

ing 

r221 

0.  22 

0.  (15 

i;200 

.  20 

.  (10 

i’l2I 

.  15 

.  44 

r  100 

.  13 

1  .  38 

1-50 

.  0,85 

.  25 

100 

.  070 

.  21 

50 

.  050 

.  14 

30 

.  030 

.  OPO 

20 

.  025 

.  075 

10 

.  01(1 

.  048 

5 

.  01  1 

.  032 

.3 

.  OOP 

.  028 

2 

.  007 

.  020 

1 

.  005 

.  015 

The  “mc'aii  variation”  is  (iofiinai  as  flic  average  of 
the  quantities  B-A  and  (^-D,  and  tlie  “net  nain”  is 
defined  as  the  quantity  D-A,  where  A,  B,  (',  and  D 
an'  tlie  nu'asnred  masses  (eorreeted  for  tlie  Inioyant 
effect  of  the  air)  of  the  weights  niuh'r  the  following 
eonditions;  \A)  After  the  first  U  days  at  150  ))ereent 
relative  humidity,  (B)  after  1  day  at  70  percent,  (C) 
after  4  days  at  70  percent,  and  (D)  after  again  being 
at  30  percent  for  2  days. 

For  individtiitl  weights  of  (h'nomifiations  listed 
in  table  9,  the  allowablt'  variatioti  and  md  gain 
shall  be  as  listt'd  in  the  table.  For  ifidividtial 
wt'ights  of  denominations  not  listed  in  the  table, 
the  allowable  variations  atnl  net  gain  shall  he  de- 
termiiK'd  by  proitortional  interpolation  between 
valiK's  given  for  weights  of  the  no.xt  larger  and 
iK'xt  smaller  arnonnts. 

For  all  ordinary  sets  and  for  groups  the  sum  of 
which  dot's  not  exeet'd  2.50  g  or  equivalent,  the 
allowable  variation  ajid  net  gain  shall  be  applied 
to  the  sum  of  the  weights.  Larger  groups  shall 
be  divided  in  any  a])])ropriat('  manner  into  groups 
of  250  g  or  smallt'r.  For  sets  or  grouits  of  weights 
listed  in  table  9,  the  allowable  variation  and  fi'd 
gaifi  shall  be  as  listed.  For  sets  or  groups  of 
weights  not  listed  in  the  table,  the  allowable  vari¬ 
atioti  and  net  gain  shall  be  ('qual  to  the  sum  of 
the  amounts  allowable'  on  wt'ights  of  the  denotn- 
inations  actually  in  the  group. 

3.10.  Packaging 

'Phis  section  applii's  to  lU'W  or  lu'wly  adjusti'd 
weights. 

3.10.1.  Sei’aratk  Lack  age 

(fassts  J,  M,  S.  and  S-1.  Each  set  of  weights 
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and  oach  individual  woitjht  not  part  of  a  set  sliall 
ho  paeka^ed  separately. 

3.10.2.  Skai. 

^Vrt.v.ve.v  J,  S,  and  S-1.  Thi'  paeka<re  shall 
he  sealed  hv  the  manufacturer  or  adjuster  so 
tliat  th('  weifrhts  cannot  Ix'  removed  from  tlie 
])acka,‘re  without  (lcstrovin<r  the  seal.  'I'lie  weiirhls 
shall  l)e  packed  m  accordance  with  6.4  before 
sealing. 

3.10.3.  Makkixc, 

f'hissfs  J.  M,  S.  and  S~1 .  'Fhe  sealed  packa<r<’ 
shall  l)e  marked  with  tin-  class  of  wciylit,  llic 
ma.xiinmn  and  miinmuin  (h'nominations  contained 
therein,  the  unit  or  system  of  units,  the  name  of 
the  manufacturer,  the  manufacturer’s  type*  num¬ 


ber,  a  caution  afjainst  hnatkin^  the  seal,  and  any 
other  api)ropriate  information. 

3.10.4.  MANri'ACTfUEU’s  I.VKORMATIO.V  ShKET 

(^'la.ssfs  J,  S,  and  S-1.  A  manufacturer’s 
information  sheet  shall  he  itackajjc'd  with  new 
weifrhts.  It  shall  list  the  density  to  two  or  three* 
si^nifie-ant  fi^nre-s  anel  also  the*  e*omposil ieen  e)f 
the*  alien',  e*omm(*re*ial  fjraele*,  or  ae'e*e*|)t(*el  Iraele* 
name*  of  the*  material  of  whie'h  the*  we*i<'hts  are* 
compose*el.  (.Se(>  3,1  for  s|)e'e'ine*at  ie)ns  as  to 

eh'iisity  am!  e*ompe)sit ie)n.)  'I'he*  iiiiture*  of  the 
surfae*e*  pre)te*e*tion  (3.3.3)  anel  the*  e*e)nst rue*t ion 
(e)ne*-pie*e*e*,  se'i'e*w-knohs,  se*re*w-knol)  |)inne*el,  elriv(*n 
knob,  e*le*.)  shall  also  he*  elese'rihed  on  the  infeerma- 
tion  she*e*t. 


4.  Requirements  for  Laboratory  Weights — Classes  P,  0i  and  T 


fYo.s-.s'  P  (inrinirhi  cla.'<x  S-2).  d'lu'se*  we'i^hts 
are*  ele*si<rne*el  for  routine  analytie'al  work  in  the* 
se'ie*nt ifie*  oi'  te'e*hnie'al  heheerate^ry. 

f’/e/.vN  Q.  'riie'se*  we*iiihts  are*  ele*si,<j:ne*el  for  use* 
with  i)re*e*ision  i)re*ssure*  <ra‘re*s  anel  for  the  te*e*imie*al 
work  of  comme*re*iiil  anel  stiielent  lahe>ratorie*s. 
We*i5:hts  of  this  class  are*  suitable*  for  the*  lahoralorv 
elispe*nsinjj:  of  che*mie*als  anel  pharmaceuticals, 
roufxh  el(*te*rminal ion  of  mass  in  the  elementary 
l)hysie*s  lahoratoiw.  e*te*. 

('/ax.s  T.  'I'he*se*  we'ijrhts  are*  ele*si^ne'el  for  rough 
weighing  operatieens  in  the*  lehysie'al  anel  <*he*mi- 
e*al  laboratories,  such  as  with  forc*e*-me'asuring 
apparatus. 

4.1.  Material 

4.1.1.  IfAnnxEss 

t' 7f/,s'.s( .s'  I\  Q,  and  T.  The  Knoop  harelness 
niiinbe*!'  shall  be*  as  follows:  (a)  12.0  or  gre*ate*r  at  a 
le*st  le)ael  of  200  g  for  weights  above*  o  g  or  %  ox  or 
e*f|uivale*nt  (brass  anel  harele*r  materials);  (b)  oo  or 
gre*ate*r  at  a  te*st  loael  of  100  g  for  weights  of  .0  g  or 
<*(iuivalent  anel  be*low  (aluminum  anel  hareler 
mate*rials). 

4. 1.1.1.  ()i>rie),\ 

e' 7u.s'.se s-  /^,  and  T.  If  the*  we*ights  jire*  to 
re*e'e*ive*  rough  use*,  the*  harelne*ss  re*(iuire*nie*nt  may 
be*  e'hange*el  at  the*  option  of  the*  pure*hase*r  to  re*aei: 
The*  Kne>e>p  harelne*ss  number  shall  be  22.o  or 
gri*ate'r  at  a  te*st  loael  e)f  .oOO  g  for  all  we*ights  (e*ast 
ireen  anel  staiide*ss  or  ele*nse  ste*e*l). 

4.1.2.  {’e)i{ue).sie)\  KEsisrANe'E 

Plaxxts  P,  Q,  and  T.  \V(*ights  shall  be*  e*on- 

slrue‘te*d  eef  male*riid  that  is  ri*sist!inl  lee  o,\ielatie>n 


or  e*orre)sion.  l.e*ael  shall  not  be  use*el.  (’ast  iron 
anel  other  me'tals  with  similar  rales  of  oxielation 
may  be*  use'el  for  we-ights  of  e'lass  'I'  but  shall  not 
be  use*el  for  we*ights  of  the*  othe*r  classe>s.  Iron  anel 
ste*e*i  shall  not  be  use*el  for  we*ights  of ,')  g  or  (j  oz  or 
e'e|uivale*nt  anel  be*le>w,  e'xe'e*])!  that  stainle*ss  stee*l 
may  be  nse'el  for  we*ights  e)f  all  ele*nominalie)ns. 

4. 1.2.1.  Adji'.stin'g  .Matehiai. 

Plaxsf.x  P.  Q,  and  7’.  Brass.  e*op|)er,  aluminum, 
tilt,  or  mate'i'ial  i*e|ually  resistant  to  oxielation  ami 
(*orrosion  shall  be*  use'el  if  aeljusting  material  is 
re'(|uire*el. 

r/a.v.v^.s-  P  and  Q.  Leael  shall  not  be  used. 

4.1  .2.2.  Ce*.\TAMI.\ATIO\ 

f  7fl.v.vcN  P,  Q,  and  T.  All  surfae'es,  exie'rior  anel 
inte*rior  (ine'lmling  the*  aeljusting  cavity  ami 
thre*aels  of  the*  knob)  shall  be*  fre*e*  of  ele*posits, 
re*sielue*s,  ami  ollie'r  conlamimtl ing  subsfam*e's, 
sue*h  as  cutting  oil  ami  re*sielue*s  from  elee'troplat- 
ing  anel  e*leaning  seilutions. 

4.1.3.  Magnetic  IhteieEuriE.s 

(la.x.x  P.  We'ighls  shall  be*  e*onslrue*teel  eif  non- 
magnetie*  mati*rial.  with  the*  following  exe'e*])tions 
or  provisiems:  ' 

(a)  Nickel  may  be*  nse*el  for  surfae*e*  |)rote'ctie>n. 

(b)  N'onmagm*l ie*  stainh'ss  ste*e*l  alleiys  may  be* 

us(*el,  ])roviele*el  the  nie'ke*!  e-eintenl  is  at  le*ast  .50  j 

pe*re*e*nl  by  we*ight  of  the*  e*hromium  e'ontent. 

(e*)  Dense  ste*e*l,  redle*el  or  otherwise  worki'el. 
may  be  use'el  for  we*ights  of  10  kg  or  20  lb  or  I'epiiv- 
alent  anel  al)ove. 

('hi.xs  Q.  (’lass  P  spi'e*ifie*ations  apply  e*xce*pt 
that  ele'iise  ste*e*l,  redh'el  oi'  olhe'rwise*  worke*el,  niav 
be*  use'el  for  weights  above*  5  g  eir  K  oz  eir  eeiuivale*nl . 
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(VaNs  T.  Class  Q  spacilicatioiis  apply  (‘xcopt 
that  cast  iron  may  he  used  for  u(Mj,dits  of  1(H)  fr  or 
4  oz  or  ('(iiiivaltmt  and  above. 

4.1.4  Dk.nsity 

t'VflN.'.f.v  P,  Q.  and  T.  Wei>jhts  shall  he  con- 
striietetl  of  materials  having  densities  within  the 
ranges  shown  in  table  10. 

T.\ble  10.  Dciiniti/  for  loboralori)  weitihtit 

I  i 

Class  Wt'ifihls  .Mldwivl  dtaisily 

1 

|2  K  or  'i,;  oz  or  20  •'rains 

I  P,  Q _ I  and  greater 

[  Less  tliaii  2  i;  or  '  la  oz 

{100  s  or  4  oz  and  uroater 
Less  than  100  a  or  4  oz 
and  I'reater  than  20  u 

or  1  oz _  _  _ 

20  g  or  1  oz  and  smaller. 


4.2.  Design 

4.2.1.  Edges  .vxd  Coh.neus 

Classeft  P,  Q,  and  T.  A  weight  shall  have  no 
sharp  edges  or  corners  or  other  features,  such  as 
l)erforations  or  cracks,  that  introduce  danger  of 
e.xcessive  change  with  ordinary  use.  Sheet-metal 
weights  shall  not  be  unnecessarily  thin. 

4.2.2.  Ri.ngs 

('lasf<(s  P,  and  T.  A  weight  shall  have  no 
movable  parts,  except  as  follows; 

Plaxx  T.  A  weight  of  this  class  may  have  a 
ring  provided  that  the  ring  is  not  split  or 
removable. 

4.2.2.  Knobs 

('lasses  I\  and  T.  A  knol)  shall  la'  held  in 
place  tightly  enough  to  prevent  its  working  loose 
with  ordinary  handling. 

4.2.4.  Sh.xpe 

(’/assis  P,  and  T.  A  weight  shall  he  shaped 
so  as  not  to  he  susceptible  to  undue  variability, 
in  pai'ticular; 

Classes  P  and  Q.  A  weight  of  these  classes 
shall  not  have  a  coin  shape,  unless  the  weight 
nu'cts  th('  hardness  recpiiix'ineiit  for  rough  use  as 
specified  in  4. 1 . 1 . 1 . 

4.2.0.  Anjr.sTiNG  .M.xtehi.xi. 

Classes  P,  (^,  and  T.  Adjusting  material  shall 
be  securely  contained  and  shall  not  [)roject  beyond 
the  surfac('  of  tlu'  weight. 

4.3.  Surface 

4.2.1 .  luuEGri.AHrriEs 

Classes  P,  (j,  and  T.  Any  irregularities  of  the 
surface  shall  la*  slight  and  not  of  sharp  contour. 
'Pile  surfaci'  shall  be  frei'  from  pits  or  poi’es  visible 
to  the  unaided  eye. 


4.2.2.  I’lio'i’KcnoN 

Classes  /',  (f.  eieid  T.  A  weight  sball  be  I'esistant 
to  corrosion  or  tarnisbing  by  the  air  or  by  handling 
with  till'  bare  hands.  When  the  base  metal  is  of 
such  material  that  jn'oteetion  is  re(iuir('d,  a  plating 
such  as  nickel  or  a  thin  coating  of  transparent 
jiaint  or  laccpier  shall  be  used.  If  transparent 
paint  or  lacipn'r  is  used,  it  shall  be  hard  and  not 
likely  to  chip.  Xo  lactpier  or  paint  of  any  kind 
shall  hi'  used  on  slu'Ot-metal  weights  or  on  weights 
comiiosed  of  a  material  needing  no  surface  jiro- 
tection.  If  sheet-metal  weights  an'  adjusted  by 
fusing  or  plating,  tin'  adjusting  material  shall 
re(|uire  no  surface  luotection.  Opaque  paint 
may  be  used  as  follows; 

(’lasses  P  and  (^.  On  weights  above  50  kg  or 
100  lb. 

('lass  T.  On  all  weights,  e.xcc'pt  as  noted  above. 

4.4.  Denominations 

4.4.1.  Individi  ai.  Weights 

(’lasses  P,  Q,  and  T.  E.xci'iit  when  weights  are 
intended  for  a  special  aiiplication,  the  di'iiomina- 
tions  of  the  weights  shall  be  selected  from  table  11. 

4.4.2  Sets  ok  Weights 

('lasses  P,  and  T.  A  set  of  weights  shall  in¬ 
clude  the  <luplieat('s  lu'cessary  to  permit  weighing 
of  any  load  within  the  range  of  the  set. 

4.4.2. 1.  Optional  Maximum  and  Minimum  De¬ 
nominations 

('lasses  P,  Q,  and  T.  Maximum  and  minimum 
denominations  of  commonly  used  sets  of  labora¬ 
tory  weights  an'  given  in  table  12. 

4.5.  Marking  of  Weights 

4.5.1.  Designation  oe  Value 

(’lasses  P,  (^,  and  T.  'Phe  nominal  mass  or 
“value"  of  eacb  weight  shall  be  plainly  marked 
upon  it,  e.xc('i)t  in  tin'  case  of  riders  and  other  wiix' 
weights.  Wire  weights  shall  be  bent  in  such 
forms  as  to  suggest  the  ilenomination,  unless  they 
are  to  be  used  as  riders  or  for  otlu'r  pur])oses  that 
ilemand  special  forms.  Nominal  vahu's  shall  be 
expressed  in  terms  of  one  of  the  units  listed  in 
appendix  2. 

4.5.2.  Designatio.n  of  U.nit 

(’lasses  P,  Q.  and  T.  The  marking  shall  include 
tiu'  name  of  the  unit  or  its  accejited  abbreviation 
in  accordance'  with  apja'iidix  1.  e'.xcept  that  on 
knob  weights  below  10  g  or  %  oz  or  ecpiivalent  and 
on  sheet-metal  weights  Ix'low  100  mg  or  1  grain 
or  ('quivalent  the  name  of  the  unit  may  Ix'  omitti'd 
win'll  space'  eloes  not  ]X'rmit  its  iiu'lusieui  in  h'gitih' 
feirm.  'Pin'  abbre'viat  ion  shall  not  inclueh'  a 
[le'riexl.  In  the'  e'ase'  eif  weights  of  the*  Ireyv  or 
a()othe'cary  systems  for  which  the  nominal  value's 


eticito 

7.2  t<i  10.0 
2.0  and  u]) 
7.0  to  10.0 


2.0  aeid  ... 
t  .0  and  up 
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Table  1 1 .  Preferred  denominations  for  laboratory  weights 


Claia<os  P,  Q,  and  T 

i 

Classic'.s  P  and  Q 

Class  P 

Metric 

;  Avoirdupois 

!  Apothecary 

Troy 

flrain 

Carat 

he 

III 

02 

or  np 

02  t 

dwt 

(train 

<■ 

1,  000 

2,  500 

10 

ji  12 

1, 000 

10, 000 

10, 000 

2,  .500 

500 

2,  000 

8 

■  10 

500 

5, 000 

5. 000 

2,  000 

200 

1 ,  000 

5 

8 

;{oo 

3, 000 

;5,  000 

1,  000 

too 

500 

4 

e> 

200 

2, 000 

2,  000 

500 

50 

200 

3 

5 

100 

1 . 000 

1,  000 

:{()() 

25 

100 

2 

4 

50 

500 

500 

200 

20 

50 

T 

3 

:$o 

:ioo 

:ioo 

100 

10 

25 

i.; 

2 

20 

200 

200 

50 

5 

20 

'4 

1 

10 

100 

100 

30 

3 

10 

1 

5 

50 

50 

20 

2 

8 

''ifi 

■  dr  ap 

3 

30 

30 

10 

1 

5 

*32 

0 

2 

20 

20 

5 

4 

5 

1 

10 

10 

3 

Q 

3 

4 

0.  5 

5 

5 

2 

500 

2 

0.  5 

3 

.  3 

3 

;i 

1 

300 

1 

.  3 

2 

.  2 

2 

2 

0.  5 

200 

.  2 

1 

.  1 

1 

1 

.  3 

100 

0.  5 

.  1 

K- 

.  05 

0.  5 

.  2 

50 

.  3 

.  05 

.  03 

.  3 

.  1 

30 

.  2 

.03 

5  ap 

.  02 

.  2 

.  05 

20 

.  I 

.  02 

2 

.  01 

.  1 

.  03 

10 

.  05 

.  01 

1 

.  005 

.  05 

.  02 

5 

.  03 

.  005 

.  003 

.  03 

.  01 

3 

.  02 

.  00:{ 

.  002 

.  02 

2 

.  01 

.  002 

.  001 

.  01 

1 

.  005 

.  001 

.  0005 

.  005 

.  oo;i 

.  0005 

.  000:1 

mg 

.  002 

.  ooo;i 

.  0002 

500 

.  001 

.  0002 

.  0001 

300 

.  0005 

.  0001 

200 

.  ooo;{ 

100 

.  0002 

50 

.  0001 

30 

. 00005 

1 

20 

.  00003 

10 

.  00002 

5 

.  00001 

2 

1 

0.  5 

1 

1 

.  3 

1' 

1 

.  2 

.  1 

: 

o 

are  expressed  in  pounds,  ounces,  drams,  or  scruples, 
the  identifiention  letter  “t”  or  “ap”  sliall  he  used 
in  addition  to  the  name  or  al)hrcviation  of  the 
unit. 

4. 5. If.  Unneckssary  Markings 

(fassen  P,  Q,  and  T.  Markings  other  than  those 
required  or  allowed  in  4.5.1  and  4.5.2  shall  not  be 
used,  except  as  follows:  (a)  On  weights  of  25  kg  or 
50  lb  or  equivalent  and  above,  unnecessary  mark¬ 
ings  such  as  the  name  or  the  trade  mark  of  maker 
or  dealer  shall  he  limited  to  no  more  than  the 
shortest  name  by  which  the  firm  commonly  is 
known,  and  the  numbers  or  letters  composing  the 
marking  shall  lie  no  larger  than  those  of  the  de¬ 
nomination.  (h)  On  weights  less  than  25  kg  or 
50  lb  or  equivalent,  unnecc'ssary  markings  shall  he 


relatively  inconspicuous  as  compared  with  the 
denomination. 

4.5.4.  Depth  of  Marking 

('lanses  P,  Q,  and  T.  Raised  or  depressed  letters 
or  figures  shall  not  he  (h'cper  than  0.04  inch 
(1  mm). 

4.6.  Lifters 

rVo.s.s  P.  vSpecial  lifters  or  forceps  shall  lie  pro¬ 
vided  for  weights  of  a  set.  All  parts  of  the  lift(Ts 
that  come  in  contact  with  the  weights  shall  he 
smooth,  and  shall  have  no  sliaip  or  rough  edges. 
Forci'ps  shall  be  so  constructed  that  with  use  or 
with  storage'  in  a  clost'd  position  they  will  not 
warp  so  as  to  interfere'  with  their  jie'rformane'e'. 
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Tabi.K  12.  Mnxhii.nn  anil  inhiiiinini  denominations  of  eominonli/  used  sets  of  I'dmiatori/  lei  ii/lds 


Cla.-is  and  systnin 


Class  C  (formerly  S2) ; 

.Metric  . . .  _  _ 

.V  voirdiipois.  _  _  _ ; 

.\potlieearv  „  _ 

(iraiii  .  .  i 

Troy  .  . _  ! 

Carat _ 

('lass  Q: 

Met  ric  _  , 

i 


Avoirdupois 
.\l)otheeary . 

drain  _ 

Troy 


Class  T:  I 

■Metric _  _ _ _ :  20.  .5,  2,  or  1  kf;  10  s 

.\voirdnpois _ _ _ ^  50,  8,  4,  2,  or  1  lb  oz 


4.7.  Case 

(fassfs  P,  Q,  and  T.  When  a  closed  case  isro- 
quirt'd  or  provided,  it  shall  be  so  designed  that  as 
lonji;  as  the  lid  remains  closed  the  weights  cannot 
get  out  of  their  pockets  (4.7.1).  The  hinges  and 
locks  sliall  be  adequate  to  hold  the  lid  closed  with 
any  reasonable  handling. 

(lass  P.  A  closed  case  or  box  shall  be  providtal 
with  each  set  of  weights. 

(lasses  Q  and  T.  A  closed  or  an  opt'ii  case  may 
be  provided  for  weights  of  these  classes. 

4.7.1.  PocKK/rs 

(lasses  P,  Q,  and  T.  When  a  case  is  provided, 
it  shall  contain  a  se[)arate  |)ocket  for  lifters  or 
forceps  and  for  eacli  weight,  and  till  imckets  shall 
be  large  enough  so  that  no  appreciable  frictional 
force  will  be  encountered  in  inserting  or  removing 
the  weights.  Deep  pockets  either  shall  be  lined 
with  some  soft  material,  such  as  velvet,  or  shall  be 
smooth,  free  from  grit  or  hard  specks  or  streaks, 
and  of  fine-grained  wood  or  other  material  not 
liki'ly  to  scratch  the  wi'ights. 

4.7.2.  Maukino  ok  ('ask 

('lasses  /^,  Q,  and  T.  d'he  name  of  the  class  and 
the  iiiime  of  tlu'  unit  or  .system  of  units  shall  lie 
conspicuously  marked  on  the  case. 

4.8.  Tolerances 

4.<S.1.  Basis  kou  Aikh  stmext 

Classes  I\  (^,  and  T.  The  weights  shall  be  a<l- 
justed  on  the  basis  of  their  ajiparent  mass  as  de¬ 
termined  by  comparison  with  bra.ss  standards  in 
air. 


4.8.2.  Acck.pta.vce  Toi-era.\ce.s 

(lasses  P,  Q,  and  T.  Xew  and  newly  adjusted 
weights  shall  hi'  correct  within  the  tolerances  pre- 
scribi'd  in  table  i;b  'I'he  tolerance  for  a  weight 
less  than  those  listed  in  table  KJ  shall  be  5  percent 
of  the  nominal  value  of  the  weight.  The  tolerance 
for  other  weights  not  listed  in  the  table  shall  be 
determined  by  proportional  interpolation  between 
tolerances  given  for  wi'ights  of  the  ni'.xt  larger  and 
the  next  smaller  denomination. 

4.8.8.  Maintenaxce  'Poi.euances 

(lasses  P,  Q,  and  T.  Weights  that  have  lieen 
in  use  shall  be  eorri'ct  within  twice  the  acci'ptance 
tolerances  ])rescribed  in  table  1,3. 

4.9.  Packaging 

'Phis  section  apjilies  to  new  or  newly  adjusted 
weights. 

4.9  1.  Sepak.ate  Package 

(lasses  P,  (^,  and  T.  Each  set  of  weights  and 
each  iiulividual  weight  not  jiart  of  a  set  shall  hi' 
packaged  sepa la t ely . 

(lasses  P  and  (^.  For  weights  of  thi'se  classes, 
the  package  shall  be  sealed  by  the  manufacturer 
or  ailjuster  so  that  the  weights  cannot  be  removed 
from  the  package  without  destroying  the  seal. 
'Phe  weights  shall  be  packed  in  accordance  willi 
6.4  before  sealing. 

4.9.2.  Marki.vg 

(lasses  P,  (J,  and  T.  'I'he  package  shall  lie 
marked  with  (lie  class  of  weight,  the  maximum 
and  minimum  denominations  contained  therein, 
the  unit  or  systi'in  of  units,  the  name  of  the  manu¬ 
facturer,  the  manufacturi'i’s  type  number,  and 
any  other  apiiropriate  information. 
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5.  Weight-Calibration  Service  of  the  National  Bureau  of  Standards 


5.1.  Nature  of  Tests  Available 

Tho  tests  available  for  pn'eisioii  laboratory 
standards  and  laboratory  wadi^hts  ar('  listed  in 
tal)le  14.  Special  test  will  b('  made  when 
necessary. 

'File  nature  of  t('sts  available  for  eoinnuu'cial 

Tahi.k  14.  I’lsls  iirriilnhli'  '  nt  the  XiilinnnI  liiirrnn  of 
Stoiiilonls  for  prci'isioo  liihorolorii  sloinliirds  luoi  lohoro- 
tori/  ivcii/htu 


Class  .1 


a.  Calil>ratioM  of  microhalaiice  wcialits  tlial  arc  in 
a  standard  st'rics  (sen  d.1,21:  act-nracy  of  cali- 
liration:  approximately  0,0002  me. 
h.  Calibration  of  mierobahinee  weiiihls  not  in  a 
standard  series:  accuracy  of  ciilibrat ion :  ap¬ 
proximately  O.OOOii  me. 

(inaliticatitm  test . 


Class  M 


a.  Calibralion  (ineludina  determinal  ion  of  volnmet: 
accuracy  of  ealibraiion :  1  part  in  10''  for 

weiiilits  10  t;  and  abnte,  0.01  niu  for  weiahl- 
10  ir  to  1  a,  inclnsive,  0.001  m^  for  weiuhls 
below  1  a. 

t).  Constancy  test  tabove  liiali-precision  etUibra- 
tion  is  repeated  after  .4  monihst. 

c.  Calibration  (volumes  determineci  in  a  previous 

Ciilibrat  ion ) :  iiccnriie.t  of  calibration:  satne  as 
for  til'. 

d.  Calibration  (lower  preei-ioio:  iieeiiritcy  of  cidi- 

bration:  same  as  for  lilt  of  class  S. 

e.  (Jiiiililiciit ion  test . 


Class  S 


a.  Calibration;  accnr:icy  of  calibiiit ion :  4  parts  in 

10"  for  weiahts  10  a  and  above,  0.04  ma  for 
weielits  10  a  to  I  a.  inelnsiie,  O.OOtt  ma  for 
weiallls  below  I  e, 

b.  (Jiialiticat ion  te~t . 


Cliiss  ,S-i  (dther  tlnin  metric) 


a.  Calibration;  accuracy  of  calibriU  ion :  4  parts  in 

10  "  for  weialits  of  0.4)  oz  or  l.j.")  arain  or  laraer. 
0.04  ma  for  weiaibs  ! '■.'i  ariiin  to  l.l  aniin,  in¬ 
clusive,  0.004  ma  for  weialits  iielow  I .")  arain. 

b.  (^nalifieat  ion  test . 


Cl.ass  S-l  (metric):  classes  1’,  and  T 


a.  Tolerance  lest. 

b.  (^nalifieal  ion  test .  I 

'  S)')' 1. 1  fur  'irliiiitiensofoilibriilieii,  telcr:uK‘i’  It'st,  anil  <|'i:i|jttcilii>n  li-st. 


standarils  of  mass  will  be  listed  separately  in  the 
lU'oposed  revision  of  speeilieat  ions  for  eommereial 
slandiirds.  .Meanwbile.  tins  information  may  be 
obtiiined  from  the  “Fee  Sidiedule"  (see  (>.4 
Irelow). 

'I'nide  weio'lits  tire  tested  liy  the  loeal  or  State 
weights  ;ind  metisures  oflieiids.  'I'bey  are  ae- 
ee])le(l  for  test  by  the  Buretiu  onl\  in  (‘.xeejit ional 
eireiimstiinees. 

o.l.l.  ('.yi.inii.vTio.v,  Toi,i:h.\.\ci:  'I'kst, 
i'lc.vnox  'I'lysr 

A  “etdiltration"  includes  inspection  fd.l.'J),  the 
tests  neeessiiry  to  oparantee  the  ealiltrated  values 
within  the  aecurtiey  slated,  and  the  determination 
of  ciilibiiited  vahios.  'I'he  lat  t  er  det ei  ininat  ion  is 
based  111)011  more  tluin  one  standard,  w  ith  niulti|)le 
obsei  viit  ions  and  mathenuitical  treatment  of  the 
results.  Ordinarily,  weights  of  eltisses  .1,  M,  S, 
and  nomneti  ie  .S-l  will  be  accepted  for  ealilirat  ion. 

A  “tolerance  test"  includes  inspection  and  the 
determination  of  aeeiiraey  within  the  speeilied 
tolerances. 

A  “(pialifietit ion  test"  includes  inspection  timl 
the  tests  necessary  to  iletermine  whether  or  not 
the  weights  meet  till  of  the  retpiirements  of  the 
class  for  which  they  are  intendeil.  (Qualification 
tests  are  for  the  purpose  of  sampling:  laruT  lots  for 
iicceiitiince  or  for  estalilisliine:  the  (piality  of  the 
product  of  ii  supplier,  and,  at  the  discretion  of  the 
National  Bureau  of  .Standards,  nitiy  include  de¬ 
structive  tests. 

.'i.l.'i.  I  xsi’KcrioN  .\.\i)  'ri;sri\(i 

Weights  will  be  inspected  with  respect  to 
patdxasxiii.ir.  sealin>r,  ami  markine:  of  package, 
niiirkinw  and  construction  of  case,  construction 
of  lifters,  and  the  markinsj:,  surface,  desiyii.  and 
corrosion  resistance  of  the  wciLrhls.  W’eiLdils  will 
be  tested  with  respect  to  tolerances,  \ariation 
with  humidits.  density,  niimnetie  properties, 
surface  darkening  on  boilinw,  corrosion  resistance, 
and  hardness,  as  appropriate  for  the  class  and 
const rm'' ion  of  the  weights. 

In  weneral.  work  will  be  diseonlinued  when  a 
substantial  number  of  items  in  a  lot  fail  to  comply 
with  a  speeilieat  ion  or  are  found  to  be  imsuitalile 
for  use  as  stamlards.  The  sorting  of  aceeptablo 
items  from  lots  not  properly  irraded  for  eertilicft- 
tion  cannot  be  undertaken. 

5.2.  Certificates  and  reports 

A  “ci'rtilieate"  or  “report"  will  be  issued  in 
thosi'  cases  in  which  the  weitrhts  submitted  will 
si'iwe  their  proposed  use. 

When  weights  conform  to  the  re(|uirements  of 
one  of  the  classes  speeilied  herein  or  to  other 
established  standtirds  recoyni/.ed  by  the  Xtit ional 
Buretiu  of  .Standards,  a  “certificate"  w  ill  be  issued. 

When  weights  do  not  conform  to  tdl  of  the 


I 


i 
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|■(‘(|uiI■(■I^<'nts  of  llic  class  for  wliicli  tln'v  have  Ix'cti 
sut)miltc(l,  this  will  he  re|)oite(l  cither  as  a  formal 
‘‘report"  or  in  a  letter.  Replacement  or  further 
instructions  will  1)(‘  re((neste(l  hy  letter  or  other 
eoninmnication  whim  the  failnre  to  conform  may 
interfere  with  the  j)i()|)ose(l  tise  of  the  wei<;hts 
(such  as  when  a  certificate  is  reiinired  for  lejjtal 
reasons,  or  when  the  eonstaney  of  a  wc'i^ht  is  in 
(lonht ). 

When  the  failnre  to  conform  does  not  interfeia* 
with  the  itroposed  nsi'  of  the  weights,  a  “report" 
will  he  issued,  which  will  state  wheri'in  the  weiirhts 
fail  to  meet  the  reiiniremetits.  For  wi'ijrhls 
intended  for  classes  J,  \I,  S,  and  notmn'trie  S  I, 
the  report  will  list  the  actnal  values  of  the  weiirhts 


when  (his  is  justified  l)y  the  const luct ion  of  the 
wi‘i>^hts.  I’nless  otherwise  stateil,  if  the  correc¬ 
tions  <:iven  in  the  rei)ort  are  a|)i)lied,  the  results  of 
the  wei>rhinfrs  will  he  as  aece|)tal)le  as  those  made 
with  certified  weights. 

5.3.  Identification  of  Weights  Tested  by 
the  National  Bureau  of  Standards 

When  certified  weif^hts  are  shiitped  from  (he 
Bureau,  (‘ither  the  iniu'r  wrapi)in^s  or  the  shi|)i)inix 
case  will  he  sealed,  and  will  hear  the  Bureau’s 
test  mimher,  together  with  any  other  nundiers  or 
letters  that  may  he  necessary  for  identification. 


6.  Regulations  Governing  the  Submission  of  Weights  to  the 
National  Bureau  of  Standards  for  Test 


6.1.  Application  for  Test 

Written  rc(|uests  shall  he  made  for  all  ti'sts. 
'I'lie  reipK'st  may  he  in  the  foim  of  a  letter  or  pur¬ 
chase  order,  and  shall  lie  siLriU'd  by  an  iitdi'-'diial 
authorized  to  ohlioate  funds. 

'I'he  reipii'st  shall  slate  the  class  under  which 
the  weights  are  to  he  tested,'  the  nature  of  the 
lest  desired  (see  o.l),  and  tiny  other  pertinent 
information.  i‘'or  example,  |)ertinent  informa¬ 
tion  would  include  he  fact  that  the  weights  have 
heen  used  as  standards  in  exact iiii:  work,  and  it  is 
impoi'tant  to  know  what  their  corrections  were  at 
the  close  of  such  work.  Otherwise,  these  wei,<;hls 
will  he  cleaned  carefully  hefore  heintr  tested,  thus 
possibly  chaneiiiu'  their  corrections. 

Siidicient  information  shall  he  ^iven  to  eiiahle 
the  Buicau  to  identify  the  imiterial  (see  (i,.")). 

If  a  sup|)lier  suhmils  wciydits  for  a  customer,  the 
supplier  siiall  clearly  identif\  the  weights.  Also 
unlc-.s  the  su[)plier  ex|)ects  to  defr.ay  the  cost  of 
caliltrtition,  he  -hould  arrange  for  the  customer  to 
suhinil  the  re(|uest  for  calihralion.  A  rcipicst 
aul  horizin;j:  ptiyineiit  must  he  recei\  ed  hy  the 
Bureau  before  the  wiirk  can  he  stsirtcd.  It  is  siijr- 
ocslcd  that  the  weights  lie  identified  hy  t.ajxirinir 
with  the  siiiteinent  “l‘’or  (name  of  customer)  on 
(order  numher)." 

6.2.  Priority  and  Testing  Time 

In  treneral,  tests  are  undertaken  in  the  order  in 
which  the  wiMydits  are  received,  provided  jiroper 
arranyemcnis  have  iieeii  imide.  However,  [uior- 
ily  is  yiven  to  essenlitd  htisie  sltindards,  when  the 
need  for  priority  is  clearly  esiahlished. 

Basic  standards  arc  understood  to  include  those 
to  he  used  (1)  in  the  production  or  calihration  of 
other  standards  or  workintr  instruments,  CJ)  in 
law  enforcemeiit ,  and  (di  for  measurements 
i-eipiirin^  vei  v  lii^h  accuracy  or  precision. 

'  Sm-  thf  fof  ♦  iTiM'tivr  <Ftf*  (,f  tilt  sr  ri  tpiiri'riu-nts. 


When  it  is  desired  that  weights  he  out  of  normal 
service  for  a  minimum  lime,  arraiifrements  should 
he  made  in  advance  foi’  the  si'tliu};  of  a  sitecific 
dale  for  the  test;  shipment  then  can  hi'  made  in 
aci'ordance  with  this  date. 

'I'hc  time  necessary  for  the  eomiiletion  of  ti'sts 
depends  on  a  numher  of  factors,  .'some  tests  in 
iheinsi'lves  reipiire  eonsiderahle  time  (as  indicati'd 
in  o.l.)  'I'he  condition  of  the  suhmilled  wciyihts, 
till'  work  load  in  the  .\BS  Mass  Laboratory,  and 
emerireiicy  work  for  the  (lovermnent  are  other 
factors  that  enter  into  consideration,  (’onse- 
<|uenlly,  it  is  not  jtossihle  to  siieeify  an  exact  date 
of  com|)letion  of  tests.  However,  an  estimate  of 
the  dale  of  completion  will  he  furnished  when  the 
reipiest  for  test  is  recei\'e(|.  lOvery  effort  will  he 
made  to  meet  this  estimate. 

6.3.  P^ees 

'I'he  fees  ehaiired  for  the  ealihi'at ions  and  tests 
listed  in  .o.l.  are  ojven  in  the  “Fee  .'schedule"  of 
the  .\ational  Bureau  of  Standards,  a  copy  of 
which  will  he  furnished  on  reipiest. 

G.d.l.  (’.\I.Iint.XTIO\  I-'OH  (loVKIt.X'MKXT  AgKNC'IKS 

'I'he  .National  Bureau  of  Standards  is  reipiired 
hy  its  basic  leirislat ion  to  chai'i:e  for  all  calilua- 
lions  and  tests  except  those  iierformed  for  the 
(iovernment  of  the  I'nited  Stales  or  State  ^o\  ern- 
menls.  the  latter  heinir  understood  to  include 
State  universities.  Within  the  limits  of  apiuo- 
prialed  funds,  eomparisons  and  calibrations  of 
essential  basic  standards  ((».'2)  are  |)crfo!ined  fiee 
for  l''ederal  and  Slate  ymvernments.  In  order  to 
lake  advantatre  of  this  fiee  service,  it  is  only 
neccssarx'  that  a  written  request  for  calilua'iion  he 
made  to  the  Bureau  by  the  (iovernment  a^enc\ 
or  institution  eoncerned  at  the  time  the  standariL 
are  submit  led. 


21 


Basic  iahocatory  standaids  of  mass,  for  tiic 
purpose  licrc  <l('scril)c(l,  include  only  \vei<;:lits  of 
classes  J,  M,  and  S,  and  the  nonnu'trit^  weiirhts  of 
class  S-1.  Metric  '.vciehls  of  class  S-1  and  all 
weiirhts  of  classes  P,  Q,  and  'I',  whetlu'r  sul)inillcd 
hy  (iovei'iiment  or  private  ayencii's,  will  la'  ac- 
ci'pted  for  calibration  by  the  Burcati  onl\'  in 
e.\ce|)t  ional  circumstances  'I'c'sts  of  these  weights 
to  determine  com|)ban<'e  with  specifications  (i.  t'.. 
tolerance  or  (piablication  t''sts,  si'e  u.l)  will  l)e 
made  for  ( io\ crnnu'nt  ayencies  on  llu'  basis  of  a 
transfer  of  funds  to  co\-er  actual  cost. 

Flee  calibration  service  cannot  he  renderi'd  on 
t  he  reepiest  of  cont  lactors  or  lirms  act  iny  as  ayents 
lor  Federal  or  .'state  yovi'i'iunents  because  such 
lirms  are  not  in  fact  a  |)arl  of  yovernment .  I’lulcr 
some  circumstances,  however,  a  (ioNcrnment 
ayeiicy  may  have  occasion  to  recpiest  the  fri'c 
calibration  of  statidards  beiny  deb\ered  to  siu-h 
a  ci.nl  rai-tor  or  ayent . 

If  weiyhts  are  purchasi'd  by  a  (iovernment 
ayency  after  tlu'v  ha\e  been  calibi-ated  at  the 
>uppbei‘s  e\|)ense.  there  is  no  practicalile  means 
ii\  which  the  Bureau  can  refund  the  fee  collected 
lor  e.'dibrat  ion. 

6.4.  Packing 

'The  weiyhts.  if  shipped  in  their  reyiilar  labo¬ 
ratory  handbny  cases,  shall  lie  packed  tiyhily  in 
their  pockets  ihrouyh  the  tise  of  e.xtra  material. 
In  many  cases  sheet-metal  weiyhts.  which  arc 
|iaeked  under  intier  covers  of  the  laboratorv  cases, 
are  bent  or  otherwise  damayed  in  shipment. 
For  this  reason,  yreat  care  shoitld  be  yiven  to  the 
packiny  of  1  hese  w  eiyhts,  Siillicient  e.xtra  |)ackiny 
'hall  be  used  to  hold  the  inner  cover  lirmly  in 
place. 

'I'he  reyular  lalioratorv  handbny  eases  are  not 
siiital'le  for  sluppiuy  eases,  and  therefore  thev 
should  be  carefully  packed  in  boxes  that  can  be 
Used  III  reilirn  shipment.  .Mso.  unless  the  labo¬ 
ratory  eases  lire  sturdy  atid  desiylied  so  as  to  hold 
the  weie'his  securely  in  place  ditriny  shipments, 
weiirhts  larycr  than  about  'Jbll  y  should  lie  shipj).'d 
sejiarately  from  the  case.  The  buyer  wciylits 


slionld  lie  wrapfa'd  se|)arately  and  so  placc'd  that 
they  cannot  damaye  containers  or  other  weiyhts. 

In  wrappiny  the  better  yrades  of  weiyhts,  when 
ti.ey  are  not  shipped  in  cases  containiny  pockets, 
some  soft  but  firm  material  slionld  b(>  used  next 
to  th<'  wi'iyht  and  bound  tiyhtly  ayainst  it  to 
avoid  tlu'  laissibibly  of  alirasion.  If  tissue  |)a|)er 
is  used,  many  thicknesses  should  be  wra[)[)ed  on 
lirmly,  and  this  tisstn-  should  lu'  covered  with 
thicker,  soft  material,  such  as  cotton  packiny  or 
knit  yoods.  d'he  whole  should  then  lu'  wrap|)ed 
securely  in  touyh  wra|)piny  paper  in  order  to 
excliidi'  the  dust  and  yrit  from  the  roiiyh  packiny 
material  in  which  the  boxi's  or  bundh's  are  yeiier- 
ally  packed  for  shipment . 

.Manufacturers'  sealed  jiackayes  are  reipiired  to 
be  packi'd  lu  aciordance  with  this  section  (M.lO.l-' 
and  4.f».l  ). 

6.5.  Shipping  and  Identification 

.''^hippiny  charyes  to  ilie  Ibircau  must  lie  prc'- 
paid.  Return  shi|)ments  are  made  to  other  than 
Federal  ayeiicies  via  express,  collect.  ( iovern- 
menl  bills  of  ladiny,  when  required  for  return 
shipment,  should  lie  included  wi'h  the  oriyinal 
re(piest  for  t  est . 

if  a  test  number  has  been  assiyned  prior  to  the 
shipnu'nt .  t  his  luimlier  must  a  [ipear  on  t  he  shiiipiny 
container.  If  a  lest  number  has  not  iieen  assiyned. 
a  packiny  list,  purchase  order,  or  letter  should 
accompany  the  shipment  fm  idei' t  if icat  ion 
purposes. 

All  packayes  should  bear  the  shiiiper's  name 
and  address,  a  list  of  ihi'  contents,  and  any  other 
marks  that  may  be  necessary  to  insure  ready 
idem  ilical  ion.  ’The  inner  wrappinys  of  each 
packayc  shall  bi'iir  ihei’con  the  denoiuinal  ions  of 
the  wu'iyhl  or  weiyhts  I'nclosed  (see  b.lll  or  4. lb. 

Articles  to  be  tested  shall  lie  directed  to  "Na¬ 
tional  Bureau  of  .'standards.  W’ashinylon  L’.'i, 
I).  ('."  If  shi|)piny  eases  of  wood  are  used,  the 
covers  should  be  put  in  place  '\ith  screws,  and  the 
return  or  forwardiny  address  should  be  on  the 
luuh'rside  of  I  he  cov  er. 


7.  Suggestions  for  the  Purchase  of  Weights  Meeting  This  Specification 


The  National  Bureau  of  .''tandanis  tests  and 
ci'illlirs  ilie  values  of  weiyhts  subinillcd.  but  it 
do(  s  not  manufacture  or  sell  weiyhts  nor  does  it, 
exeepi  m  rare  instances,  correct  those  that  arc 
Hot  'iillieientlv  accurate. 

When  orderiny  weiyhts  from  a  supplier,  the 
pm  ehaser  should  s|)ecifv  (a)  that  the  weiyhts  shid  I 
conform  to  all  of  the  requirements  foi-  .National 
Bureau  of  .'standards  class  ,  as  described  in 

vrive  title,  number,  and  date  of  this  publication); 
'll  the  maximum  and  minimum  denominations 
ol  each  set  (see  tables  .'i  and  I 'J  for  the  most  useful 


sets),  or,  when  orderiny  individual  weiyhts,  their 
nominal  values;  (c)  yold  plaliny  (4.1.1.)  when 
recpiired;  special  material  bbl  or  4.1)  when  im¬ 
portant;  the  series  (:!,4.4.1)  when  a  particular 
seric's  is  roonii-ed ;  lifter’s  for  mdi'  iiliia!  weiyhts 
(;>.(i)  when  required;  basis  for  adjuslnu'nl  (b.s.li 
when  siynilicant  ;  and  (d)  whether  the  wi'iyhls 
are  to  be  sent  directly  to  llu'  .National  Bureau  of 
Standards  for  lest  and  certification. 

If  the  weiyhts  are  to  be  si'iit  to  the  Bureau,  a 
written  re(iuesl  must  be  made  for  the  desired 
t est ,  as  described  in  b.  1 . 
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Appendix  2.  Units  and  Abbreviations  for  Marking  Weights 


Name  of  unit 

1  Ac«'pled 

1  abbreviation 

Assay  ton  (29. 10(57  g)  _ 

AT  ■ 

Carat  (200  mg) _ _  .  —  .  _ 

c 

Dram,  apothecaries’ _ —  .  — 

dr  ap 

Grain _ _  _  _ 

GX  ' 

Gram  _ _  -  _  _ 

g 

Kilogram  --  _  . 

k-; 

Milligram  _  .  - 

mg 

Ounce,  apothecaries’  (-180  grain)  . 

oz  ap 

Ounce,  avoirdupois  {-1:57.5  grain) 

oz 

Ounce,  trov  (480  grain) 

_  oz  t 

Pennyweight--,  _ 

dwt 

Pound,  avoirduitois 

lb 

Scruple,  apothecaries’  ,  .  ,  _  . 

-  .  s  ap 

>  In  th'seripliw  in-.itcri:il  tht‘abbn‘viation  for  “assay  ton**  slionM  be  written 
A.  T.,  arni  “grain**  shotiid  be  spelled  out. 


